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BUYERS GUIDE ISSUE 


Six months of engineering research 
and development during 1962 have set into 
motion at Voi-Shan a master plan for one 
of the largest stocks of all types of Quick 
Release Pins the aerospace industry has 
ever known. As the year progresses this 
stock and product variety will rise to new 


THE ROSE BOWL 

January '63: We call it Southern California 


Your prediction 

And a larger stock of Quick Release Pins to 
.order from Voi-Shan. 



u 


predictable heights due to Voi-Shan’s 
skillfully planned system of manufacture to 
meet the aerospace buyers' needs. ■ Less 
sure, but interesting, are these Voi-Shan 
expert guesses for major sports through 
1963. Compare your scoreboard throughout 
the seasons, with those shown here. 


NFL 

CHAMPIONSHIP 


January '63: Prediction, the Green Bay 
Packers will easily defeat the New York 

Your choice 

And still more Voi-Shan Quick Release Pins 
ready to order in a range of sizes. 


VOI-SHAN’S QUICK RELEASE PIN 


BUYERS SCOREBOARD 




How will these selections rate? And yours? Let us know through the year when you select 
Quick Release Pins— a sure thing— from the all-time greatest selection stock at: Voi-Shan 
Manufacturing Company. Information on this and other precision aerospace fasteners by 
Voi-Shan is readily available to be sent at your request. 

VOI-SHAN MANUFACTURING COMPANY • DIVISION OF VSI CORPORATION • 8463 Hij-uera St., CulverCitv, Calif. 
CIRCLE 2 ON READER SERVICE CARO 




PARTS OR PACKAGES 


UAP offers unique skills to design, develop and 
manufacture any component or complete, sophisti- 
cated fluid control systems for space vehicles, mis- 
siles, aircraft and ground support equipment. Vir- 
tually all components for fluid motion and control 
— pumps, heat exchangers, packaged electronic 
controls, valves, strainers, reservoirs, pressure ves- 
sels and seals are manufactured by UAP! 

Complete fluid systems, designed with matched 
components all made by UAP, provide ultimate 
component compatibility, maximum system relia- 


bility, space and weight savings, simplified check- 
out, and single supplier responsibility. For more 
details, write, or phone 224-3841 today. UAP means 
United Aircraft Products. Since 1929, a dynamic, 
independent company in Dayton, Ohio. A name to 
remember when it comes to fluid motion and control. 






you get an extra” at b&p 



SPECIALIST 


IN HIGH SPEED TESTING 





LUNDY *1* 

versatility 

IN ACTUATORS 


Lundy specializes in tough actuation problems— open or closed loop 
control— electro-mechanical, hydraulic and pneumatic. 


Lundy also has many standardized modular actuator designs for 
many applications. 



Send your actuator and actuation system requirements to Lundy 
for all types of vehicles and equipment: amphibious, land, cems, 
hydrofoil craft, propulsion, ordnance and others. 


AIRCRAFT: 

Lockheed C-13D elevator actuator system ^pro- 

with DC emergency drive backup. Screwjack 
automatic take-up limits end play tc 
alter 100.000 cycles. 


Lockheed Hummingbi 

scaled single package 
free floating feature. 



"Sun Shade" hermetically-sealed actuator for 
Grumman OAO provides 90” nutating motion 
for 25,000 cycles in a iO-'mm Hg space en- 
vironment. Unit controls closure over optical 
and instrumentation equipment. 




LUNDY ELECTRONICS & SYSTEMS, INC. 


Glen Head, New York 
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Electro Instruments, Inc. sen balboa ave„ san diego 12, California 

a DIGITAL INSTRUMENTS 


ALL ELECTRONIC 


SPECIFICATIONS 


Eitronic series instruments with solid state logic 
switching. Totally transistorized AC and DC 
voltmeters, ratiometers and ohmmeters in either 
4 or 5 digit models. All the inherent advantages 
of solid-state circuitry— speed, accuracy, relia- 
bility and silent operation. Automatic ranging 
and polarity indication. Electrical outputs for 
direct printer drive. 


5 DIGIT MODELS 

±0.0001 to 999.99V 
±0.0001 to 999.99 
±0.01% of reading or 1 digit 
50 msec. 

0.0001 to 0999.9V 
±0.1% of reading or 2 digits 
1 sec. 

000.01.1 to 9.9999MS! 
to ±.01% of reading 
200 msec. 



EL E CTR OM EC HAN 1 CAL 

Electromechanical AC and DC voltmeters, ratio- 
meters and ohmmeters in either 4 or 5 digits. 
More than 10,000 now in field use. Solid state 
circuitry throughout. Higher accuracies, sim- 
pler operation, faster speeds and far greater 
reliability. Automatic ranging and polarity. 
Direct printer drive capabilities. 

SPECIFICATIONS 

4 DIGIT MODELS 
DC Voltage Range: ±.0001 lo 999.9V 

DC Accuracy: ±1 digit 
Average DC Balance Time: 1 sec. 

AC Voltage Range: .0001 to 999.9V 
AC Accuracy: ±0.1% of reading or 2 dig! 
Average AC Balance Time: 3 sec. 
Resistance Range: 

Resistance Accuracy: 

Average Resistance Balance Time: 

5 DIGIT MODELS 
±0.0001 to 1100.0V 
±.00001 to .99999 
±0.01% of reading or 1 digit 

2 sec. 

0.0001 to 0999.9V 
Is ±0.1% of reading or 2 digits 

3 sec. 

000.01.1 to 9.9999MS! 

2 sec.' 

■§ X-Y and 

X-YY'RECORDERS 

SPECIFICATIONS 

r ” 

Feature for feature, the world's most carefully 
designed and built recorders and accessories. 
Totally transistorized circuitry. Features plug-in 
ignal amplifier modules in the 400 series 
istruments. Human engineered operating 
untrols, unparalleled performance and reliability. 


;i< 


•'tally transistorized DC 
.mplifiers featuring plug-in 
attenuators to accommodate 
single-ended or differential 
inputs. Unmatched performance 
and versatility. High relia- 
bility, minimum size, no heat 
problems. NOTE : Specify basic 
amplifier and one plug-in 
attenuator when ordering DC 
amplifiers. 


S WIDEBAND 
u DC AMPLIFIERS 






SPECIAL PURPOSE 
INSTRUMENTS 

Totally solid state, special purpose 


truly'new approach 
ment of these parame 

production checkout, „ — 

and quality assurance programs. Measure- 


ifth si 

>f these paramett is in eooiunction 
rheckout, receiving ii 


ment times reduced by as much 

conventional techniques. Request Bulletin 
No. C3.19 for complete Model 6150 Capaci- 
tance to DC Converter specifications. Request 
Bulletin No. C4.19 for complete Model 6100 
Impedance Comparator specifications. 


DATA SYSTEMS 


NOTE*' Specifications subject t. 



Now Multiple PPI Displays Under 
High Ambient Light Conditions... 


With G E C Scan 


With GEC’s transistorized 6021 
Scan Converter, it is no longer 
necessary to look at rapidly decay- 
ing PPI displays in dark surround- 
ings. Any number of inexpensive 
TV monitors can be operated from 
one PPI source with controlled 
image storage time affording more 
reliable evaluation of displayed 
information. 

Readily tailored to your 
specific requirements through its 
plug-in functional modules, the 
6021 Scan Converter is capable of: 


Converter 


♦ ♦ ♦translation of video 

information from one scanning 
mode to any other. 

♦ ♦ ♦STORAGE and INTEGRA- 
TION of video information. 

♦♦♦time-coordinate 

TRANSFORMATION for expan- 
sion or reduction of bandwidth. 

Contact GEC for more in- 
formation about conversion of radar 
PPI to TV, TV standards conversion 
or conversion of slow scan narrow 
band TV to standard TV or vice 




inced electronics at work 

GENERAL ELECTRODYNAMICS CORPORATION 



AND RESEARCH HAS MADE 
KINNEY THE WORLD’S 
LARGEST MANUFACTURER 
OF HIGH VACUUM EQUIPMENT 


TRIPLEX HIGH VACUUM PUMP KT-500 

Compact design reduces floor space to minimum. New and 
original balancing technique makes the pump vibrationless. 

pressure ot 10 microns. Components located tor easy servic- 
ing. Ample oil supply increases operating period between 
changes. Kinneyswirl air-oil separator separates oil from 
gases for cleaner exhaust. Gas ballast feature prevents con- 
densable vapors from contaminating the oil. Maximum effi- 

skillful design and precision craftsmanship. A proven pump- 
ing mechanism incorporated In a new configuration. 



KINNEY VACUUM 


DIVISION THE NEW YORK AIR BRAKE COMPANY 
3529 WASHINGTON STREET • BOSTON 30, MASS. 






WANTED: 

The one design engineer with a 
reall y tough valve problem 


Perhaps jnu’rt our man. You are if you’re up against a tough one. 
You are if you’re looking for a hydraulic or pneumatic component 
that will meet ultra-critical performance specifications . . . 
one that will provide high-pressure, high-performance operation. 



CONTROL, SELECT, BRAKE, RESTRICT, CHECK. ..with 


TACTAIR 
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7-CHANNEL FM or DIRECT RECORD 
DATA RECORDING 

Economical 4-speed (354” 
to 30"/sec) magnetic data 
recording system, with 
interchangeable FM and 
direct record/reproduce 
electronics in 7" panel 
space. Compatible with 
Sanborn preamplifiers 
and systems, meets IRIG 
telemetry standards. Se- 
ries 2000 with FM elec- 
tronics, $7200. Compati- 
ble Model 769 17” Multi- 
Trace scope, for visual 
readout or input monitor- 
ing. $1145 (not including 



DATA AMPLIFIERS 

Miniaturized (2” * 7" 
1 ft panel), versatile ampli- 
Tiers. DC-10 KC "FIFO" 
f , (Floating Input, Floating 
Output), completely tran- 
l sistorized; gain 1000, 
particularly useful for ex- 
trading low level signals 
i/L in the presence of high 
bp common mode. 1 ms 
™ recovery from 20 V over- 
load, high common mode rejection. 
Other models with DC-50 KC and 
DC-100 cps bandwidths. Model 860- 
4000 FIFO. $825. Prices of others 
on request. 



DIRECT WRITING OSCILLOGRAPHIC RECORDING — 

1 to 16 Channels 

Clear, rectangular coordinate recording by heated stylus. Wide choice of basic 
systems for 1, 2, 4, 6, 8, 12, 14 and 16 channels; most have plug-in interchange- 
able preamplifiers or 8-channel amplifier modules. Basic assembly prices (without 
amplifiers) range from $3300 for 8-channel ”950” style to $6270 for 8-channel 
"350" style. Typical 2-channel mobile basic assembly, $1575. 
Single channel portables from $700-$750. Prices of wide 
variety of amplifiers on request. 


ML PRICES F.O.8. WALTHAM. MASS., U.8.A.. AND SUBJECT TO CHANCE 
WITHOUT NOTICE. STATE AND LOCAL TAXES AOOED WHERE APPLICABLE. 








Simplified Power for V/STOL Aircraft 




VISION, PO 




SPACE COMMUNICATIONS 



A pencil of ruby light will slash across the vast continuum 
of space carrying millions of conversations on its solitory beam. 
Philco Research Scientists are busy today developing lasers 
for the next generation of communications systems . . . learn- 
ing how to use the virtually unlimited information-carrying 
capacity of this unique device . . . preparing to provide effec- 
tive communications for space probes and manned 
vehicles coasting among the galaxies. Ruby lasers are 
typical of Philco's unceasing efforts to increase its leader- 
ship in all areas of communications for defense and industry. 

Quality 


PHILCO; 

A SUBSIDIARY OF 


Communications and Electronics Division • Computer Division • Lansdale Division 
• Scientific Laboratory • Sierra Electronic Division • TechRep Division • Western Development Laboratories 




Guidance by Babcock 

For 15 years Babcock has been a major 
supplier of command guidance and con- 
trol systems for the armed forces. Over 
100,000 such systems, of constantly improv- 
ing sophistication and capability, have 
guided unmanned aircraft such as the 
Army/Air Force OQ-19, the Navy KDG-2, 
KD2R-5, KDB-1, XKD2B and others. Cus- 
tom-designed Babcock systems control 
unmanned Signal Corps surveillance 
aircraft. LaCrosse, DASH, and AEC’s re- 
mote-controlled locomotives for nuclear 
experiments use dependable Babcock 
equipment. Now Babcock is developing the 


next generation of command guidance, for 
orbital rendezvous and space vehicle con- 
trol. At all levels of technical sophistication, 
Babcock emphasizes light weight, com- 
pactness, reliability and economy. For long 
or short range, analog or digital command, 
Babcock has the know-how to solve your 
guidance problem. Contact Marketing 
Manager, Mailing Station 700. 


BABCOCK 





: ■ 

i\ since jaes 


6 Management 

5 Engineering 

U Procurement 

3 Installation and 
Checkout 

2 Systems Manuals 

1 Operation and 
Maintenance 


COUNTDOWN 

ON 

RELIABILITY 


Reliability typifies the Stearns-Roger 
staff of specialists in the fields of mis- 
sile, cryogenic and nuclear facilities. 
Reliability requires the dedicated serv- 
ices of experienced and competent 
engineering personnel in the areas of 
criteria development, design, procure- 
ment, installation, check-out and oper- 
ation. 


Rely upon Stearns-Roger capability 
gained over the years in the Atlas, Titan, 
Minuteman, Saturn and associated pro- 
grams. 


With proven management and depend- 
able, integrated engineering and con- 
struction staffs, Stearns-Roger can 
function under any contract to provide 
single responsibility for your require- 
ments. 
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a comprehensive guide to current 
information on every branch of 
Science and Technology 


.. .a practical new way to bridge the gap between your 
specialty and other fields into which your work leads you 


If you find yourself among the 
growing number of science and 
engineering specialists unable 
to keep up with the explosive 
pace of developments today, you 
will see a valuable solution at 
the top of this page. 
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AVNET 


! ELECTRONIC 
j_ COMPONENTS 



MICROMINIATURIZED IN 76 HOURS! 
with RCA Micromodules 

..and backed by over 100,000,000 element hours of life-test experience 
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Most Trusted Name ir 

on Reader-Service Card 





. . . Aerotec Low Pressure Gas Generator 







Inflates Flotation Systems 

Introduction of the unique Aerotec Flotation 
System utilizing a low pressure gas generator 
has obsoleted the heavy air compressor or tank 
required for inflation. These systems are part of 
the Navy DASH (Drone Anti-Submarine Heli- 
copter) program. Savings in weight are thus 
available for additional payload capacity in 
the drone. 

If you require a simple pressure switch or 
complex system, Aerotec offers you the advan- 
tage of a vast experience gained in the 
development of hundreds of thousands of valves, 
float switches, disconnects and a variety of com- 
ponents and systems. They are specialists in 
precision equipment for the aircraft, missile and 
nuclear industries. 






This imaginative approach to new develop- 
ments can be used by your company to reduce 
research time in many areas, from aircraft to 
missile and nuclear components and systems. 
Write or phone Aircraft Equipment Division, 
Aerotec Industries, Inc., Greenwich, Conn. 
In Canada: T. C. Chown Limited, Montreal 
& Toronto. 


AEFtOTEC f/S/DUSTFtfES, MC. 


AEROTHERM DIVISION Aircraft lounges, Passenger mil Crew Selling 
INDUSTRIAL DIVISION Dust Collecting Systems. Gas Scrubbers. Fans. Sleeks 



Reader-Service Card 










The only COMPLETE FASTENING SYSTEM 
for the Aircraft and Missile Industry 


STANDARD CHERRYLOCK Rivets for solid rivet strength . . . 

top performance in a complete range of diameters and grips. 
Qualifies under NAS Specification 1400 and Standards Pages 
1398 and 1399. (U.S. Patent No. 2931532) 

BULBED CHERRYLOCK vets for thin sheet and double- 
dimple applications. Short grip . . . strong joint . . . extremely 
large blind head and bearing surface. 

CHERRY "9000" ries serrated stem MS rivets and Cherry 
Standard MS knob stem rivets for a complete line. 

CHERRY AIRCRAFT L0CKB0LTS or high strength . . . high 

temperature and corrosion resistant service, are available 
in a full range of diameters, grip lengths and head styles. 

A-286 STAINLESS STEEL * MONEL * 
ALLOY STEEL * ALUMINUM 

The Complete Fastening System 
Cherry Blind Rivets — Cherry Aircraft Lockbolts* — and 
Cherry Installation Tools 

* Licensed under Huck Patent! RE2 2,792; 2.1 1 4,493; 2,527,307; 

2,531,048; 2,531,04?; and 2,754,703 

Cherry Rivet Division 

Santa Ana, Calif. 

Townsend Company 

ESTABLISHED 1816 • BEAVER FALLS, PA. • o textronl cowoAtrr 







Hermetic Sealing 


Complete in-plant capabilities for 
glass-to-metal sealing - from design 
through quantity production — are pro- 
vided by Microdot’s Hermetic Seal 
facility. Specializing in custom sealing, 
as well as hermetically sealed con- 
nectors and terminals, Microdot engi- 
neers will work with your engineering 
department and provide design solu- 
tions to your sealing problems. All 
Microdot hermetic seals receive rigid 
quality control and inspection, includ- 
ing final test by helium leak detector 
sensitive to 5 x 10* 11 atm cc/sec. 



Microminiature 
Multi-Pin Connectors 

Industry’s most versatile, truly minia- 
turized connectors. Only 'A size, H 
weight of current "miniature” types, 
Microdot Multi-pins contain up to 61 
power or 19 coaxial contacts in a 1W 
shell, are also available in shell sizes 
down to a A". Standard line offers many 
options: interchangeable inserts for 
straight power, straight coax or combi- 
nation power-coax layouts; choice of 
mounts and finishes; quick disconnect 
or screw-type couplings; assembled 
with specified Microdot cable or in kit 
form for bench/field assembly. Her- 
metically sealed connectors available 
on special order. 


MICRODOT IIVC. 


nil a I industrial plastics 
do if pa need ? 


iii cdi tt it i ett 1 finales ? 


Formica has sheets, rods, tubes. High 
mechanical strength, good punching 
and mechanical properties. For rocket 
motor cases, blast tube insulators, 
gears, pump parts, etc. 

electrical grades? 

| 

m 

Formica has sheets, rods, tubes. Over 
18 grades— we have the combination 
of properties you need. For use in mis- 
siles, computers, TV, radio, radar. 

copper dad 

laminates ? 


Formica has glass-epoxy, paper- 
phenolic, nylon-phenolic grades. Clad 
one or both sides. Flame retardant or 
non-retardant. Also multi-layer circuit- 
ry materials and laminates meeting 
MIL specs. For missiles, computers, etc. 

molded products? 


Formica has thermosetting plastics 
which can be molded in these forms: 
laminated, macerated, or combination 
laminated/macerated. Complete 
molding service available — materials 
selection, mold design, tooling. 

cnif rarinif stodi? 


Formica has 13 standard colors and 
natural grains. Several thicknesses. 
Core: white, black, or white sub-core 
and black core. For nameplates and 
signs on aircraft components, instru- 
ment panels, etc. 



Formica has the 
y ratio yon need. 

for details use 
this coupon. 

Gentlemen: 

Please send me data on the Formica industrial 
plastics checked below: 

□ Mechanical Grades □ Electrical Grades 

□ Copper Clad Laminates □ Molded Products 

□ Engraving Stock 

|~~1 Please have your representative contact me. 


ZONE STATE 


TELEPHONE N0._ 






Fiat aviation 

over 50 years of activity 
da fain. 

167 types of aircraft 
and 55 types of aviation 
engines manufactured. 

70 international records 
and raids. 

ta-day 

iSSSs 

?! 
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OUR FUEL NOZZLE HAS JUST FINISHED 
EATING 1,000 HOURS WORTH OF DIRT. 

(With no unpleasant after-effects.) 


Bendix-Elmira 







WHEN PRECISE 
CONTROL IS 
AN ABSOLUTE 
REQUIREMENT 



The world's largest manufacturer of stabilized aerial camera mounts 
has developed a DC Torque Motor of outstanding accuracy and 
sensitivity — that can be used as a direct drive servo motor, low 
speed, high accuracy tachometer, instrument drive, valve-motor, 
missile control surface actuator, throttle control, business machine 
and computer drive. 

This torquer has only two parts — a solid rotor and a toroidal wound 
stator — there are no brushes, no commutator. It is explosion-proof 
and has virtually unlimited service life. It meets full military environ- 
mental qualifications and exhibits no motor ripple; therefore, allows 
infinite resolution. 

The Aeroflex DC Torque Motor is available in circular or segmented 
configurations in capacities from 0.1 oz. in. to 75 lb. ft., with 
rotational limits to ±60 degrees. 

For more information on this unique drive, write Dept. JL-00. 

AEROFLEX LABORATORIES 


from Wat* Hose Assemblies 

— S— 5 for Aircraft, Missile 
ANC HOR H.P. Pneumatic Servicing 




high density polyethylene 
inner tube 

50 ft lengths can be fabricated! leak-proof and permanent! Cou- 
Polyethylene is easy to clean and is plings have 37° female swivel nuts 
highly resistant to the effusion of to mate with MS33656 fitting ends. 
gases - The Anchor hdp Hose Assemblies 

jiral plies are of fully conform to MIL-H-26666A 


stainless steel fc 


PSI 


rough handling and ex| 
ductile sleeve swaged couplings i 


. >AF) specifications: Availabh 

in the -4, -8, -12 size for 4,C 

W.P. and in the -6 size f 
thstand ps , w p Temperature 

lre - -65°F to +160°F for servi 


MIL-SPEC. CATALC 


HOR Coupling Co. Inc. 



CHIP 
DETECTORS 




Detector i 


electricolly insuloted gop in the De- 
tector. completing o circuit which 
octivotes a warning light on the 

Lisle Chip Detectors ore used today 


Write for Catalog and Samples 
for Testing 


CORPORATION 


DID THEY WAIT 
TIL NDW 
TO THINK OF 
A COMPRESSED 
PACKAGING SB 
MATERIAL? — 


waited until we had enough experience to 
know the product was ready. It is. 


New compressed Kimpak K-51 is unique, yet simple. Here's how it works. K-51 Kimpak is 
compressed to one-fifth its normal length. Then it's shipped that way to you, offering a 
big saving In handling and storage space. As your packers use it, they merely pull it out 
to its normal length — five times the compressed length. 

products, a special softness that makes your products ride smoother. Learn K-51's 
many other advantages by writing for a FREE, man-sized sample of new Kimpak 



Kimberlii'Clark 



FREE SAMPLE OF KIMPAK® 

Ip, • 



Plastic Extrusions / Plastic Shapes 



CUSTOM PROFILES, RODS, TUBES IN ALL THERMOPLASTIC MATERIALS . . . DESIGNED 
AND DEVELOPED TO YOUR PRINT SPECIFICATIONS ... cut to precise lengths, in mill 
lengths, in coils or reels. 


OOOOOOOOOO 

OOOOOOOO 

OOOOOOO 


Ask us about STRIP-A-TUBE, clear or individually- 
colored vinyl tubes extruded in flat, tube-like form 
for electronic harnesses, liquid or gas distribution 
systems. '*'»• ond 


ALSO COMPLETE DESIGN AND PRODUCTION FACILITIES FOR COMPRESSION AND TRANSFER MOLDING 


TQKES MOLDED PRODUCTS 


DIVISION OF THE ELECTRIC STORAGE BATTERY COMPANY 


805 TAYLOR STREET 
TRENTON 4. NEW JERSEY 



QUICK, LOW COST ANSWERS to your 


heating problems 

alures . . . you'll find the easy and economical answers in Chromaloi Electric 
Healers. Thousands of unils lo choose Irom (mostly Irom slock) in ratings, 
voltages and sheath materials to meet working temperatures up to 1200° F. ; 
manual or automatic thermostatic controls. Tell us your healing problem- 
our field engineers will come up with the answers. 

Write for Idea and Fact-filled Catalog 60. 



COMPLETELY SAFE HEAT in 

hazardous atmospheres 



ICHROMALOX I 

1 ELECTRIC HEAT 

J EDWJN L. WIEGAND COMPANY I 


APPLICATION 


where and how to use Electro Magnetic Pickups 


-i — 

1 ELECTRONIC 1 
cm ™ 1 

|DC VOLTMETER! 
5 o — WITH 1 

V, J \ RECTIFIER | 

(^°^) | CIRCUITRY | 



1 JciRCUITRY AND 

V V | ASSOCIATED 

iVisJ 0VERSPEE0 1 
\ J \ CONTROL | 

— — — 



...the self-generating signal source linking 
mechanical motion to instrumentation 

Applications by the hundreds are possible 

with these sensitive transducers that generate 
voltage/frequency without contact. 

No amplification needed, in most cases 

Electro Magnetic Pickups generate AC volt- 
age in proportion to the speed of any ferrous 
metal object interrupting their external mag- 
netic field. 

Most Complete line. Over twelve standard 
models immediately available from local 
stocks. Specially engineered pickups take a 
little longer. 








for highest reliability 


MssKttsJWassS 
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other type. 



GENERAL^ ELECTRIC 
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s-rr EBS 


wSF- 
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REPLACEMENT COSTS ARE 




UNIVERSAL JOINTS 


and ASSEMBLIES 


Joints Offer: 


BALANCED DESIGN 

High axial and torsional strengths. 

High strength-weight ratio per size. 

No replacement during anticipated service life of 


PERMANENT LUBRICATION 

Working parts enclosed in covers especially adapted 
for service in heat, cold, ozone, oil, etc. 

Sealed, Lubricant-Retaining Covers 

of lubricant in excess of actual 
long service periods. 

dirt; sustain lubricating film in bearings, 
resistance to vibration, offer vibration 

dampening. 

heat dissipation; eliminate corrosion. 

For Catalog 38 



Midwestern Instruments ANNOU NCES; 

DELUXE FEATURES ARE STANDARD 
IN NEW, MODERATELY PRICED 


The whole is greater than the sum of its parts 
in CRYOGENIC SYSTEMS built by COSMODYNE 


SHSS2 


THE 0r c6sMODYNE CORPORATION 

^ 3232 W. EL SEGUNDO BLVD., HAWTHORNE, CALIF. 

TELEPHONE: SPring 2-3411 





800 OSCILLOGRAPH 


and a trouble-free multi-speed 
transmission are featured by the new Model 800 oscillograph. This 

high quality, direct writing, light beam galvanometer type recorder writes 
overlapping traces. ■ Standard features include 25 active galvanometer 
channels on 8" recording paper with a 12" optical magnification arm; low 
cost multiple pin galvanometer input connectors; push button controlled 
electric shift transmission with 8 paper speeds from l"/sec. to 100"/sec.; 
475 foot record capacity, and paper footage counter. ■ Optional features 
include provision for up to 36 channels; three interval flash timing; trace 
identification by optical interruption or sequential trace numbering; remote 
control unit, and many other extras. 




MIDWESTERN INSTRUMENTS 

P. O. BOX 7509 TULSA 35, OKLAHOMA 


SYSTEMS PROGRESS 



INSTRUCTIONS FOR 
SATELLITES 


One of CSC's space support systems, pro- 
duced for NASA’s Goddard Space Flight 
Center, is the Minitrack Digital Command 
Console. 

Installed at 13 NASA tracking stations 
around the world, this system is part of 
the complex of electronic equipment used 
to track and acquire data from earth- 
orbiting satellites. The console generates 
digital and tone commands which are 
relayed by transmitters to the satellites. 

mands are available, selected manually by 
switches or programmed automatically 
from five-level punched paper tape. 

This is one example of CSC activities in 
space sciences and support systems. 
Many other custom-engineered systems 

log and digital data handling, electro- 
optical instrumentation, environmental 
testing and industrial control. For details 
on how this experience can be useful in 
solving your systems problems, call our 
regional engineering office or write: 

CONSOLIDATED 



CORPORATION 

1500 So. Shamrock Ave. • Monrovia, California 



SUPER-T TEFLON 
1 24001 -S-L 

MIL-H-25579 Hose Assembly 


SUPER "T-HP" TEFLON 
129001 -S-L 

ARP 604 Hose Assembly 


FOR EVERY AIRCRAFT AND MISSILE 

r r 


1 12-3 13-31 3-S-L 
MS 28759 Hose Assembly 
MIL-H-8788 Hose 


1 12-342-342-S-L 
MS 28762 Hose Assembly 
MIL-H-8788 Hose 


111-312-312-S-L 

MS 28741, MS 24587 (MIL-H-8795) 
Hose Assembly 
MIL-H-8794 Hose 


FLEXIBLE FLUID LINE REQUIREMENT 

m i 



193-31 1-31 l-S-L 
N-6270 Hose Assen 
MIL-H-5593 Hose 



STRATOFLEX offers complete hose assemblies, hose and 
fittings in a wide range of sizes and types, allowing engineers 
exceptional freedom in equipment design. Stratoflex flexible 
hose and fittings are available for most fluid applications 
and for a wide range of pressures. Medium pressure 
Super-T Teflon’ and high pressure Super "T-HP" Teflon* 
are designed for extreme temperature applications. 


* 
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STOW FLEXIBLE SHAFTING 



USAF All-Weather F-105 THUNDERCHIEF, world's 
fastest fighter-bomber, tears through the sky at twice the 
speed of sound. Stinger on the F-105 is the Vulcan Auto- 
matic Cannon, world's fastest machine gun, capable of 
firing 20MM cannon shells at the rate of 6000 rounds 
per minute. That’s performance! 

And right in there, power-driving the feed mechanism 
for the rapid firing Vulcan, they've put reliable Stow 
flexible shafting . . . designed foj dependable perform- 
ance despite extreme temperature, torsion, vibration 
and shock. 


] If you have a product requir- 
! ing power drive, consider 
Stow flexible shafting— at the 
design stage! Often it’s the 
simplest, most dependable 
way to transmit power be- 
tween non-collinear com- 
ponents. 

i For further information and 
complete details on Stow 
flexible shafting, write for STOW Engineering Bulle- 
tin #627. 




STOW 

MANUFACTURING CO. 

68 SHEAR ST. BINGHAMTON, N. Y. 




TYMETER ELECTRONICS 

PENNWOOD NUMECHRON CO. 

7249 FRANKSTOWN AVE., PITTSBURGH 8. PA. 



PRECISION LAPPING CO., INC. 



An important announcement from a 

to: Buyers of Stainless Steel Fasteners 
Re: Customer/Accommodation Services 

In an attempt to assist fastener buyers understand the factors that regulate pricing and delivery 
information; and clarify what satisfying "total requirements" actually means, ALLMETAL®offers the 
following Statement of Policy, and Guide to Buyers. 




C/A Service 1. - FULL STOCK ITEMS 

ALLMETAL® stocks a full range of regular and special fasteners 

made immediately from stock. M3ny e new’ite^sare P rd^ C to n this 
est ALLMETAL® Sales Office for full stocking, 'pricing, delivery 

C/A Service 2. - LIMITED STOCK ITEMS 

ALLMETAL® stocks a wide range of regular and special fasteners 
in limited stock. These fasteners normally require special prod- 
uction runs with minimal quantities. ALLMETAL® inventories 
limited stock items to accommodate its customers. Buyers bene- 
fit by immediate shipment from stock at prices lower than 
non-stock items. Again our list of limited stock items varies, new 
items being added continually. 

C/A Service 3. - NON-STOCK ITEMS 
ALLMETAL® can manufacture to order sizes a 
carried "in stock". Due to our extensive manufactory 
these items are priced only slightly higher than stocked items, 
as a customer accommodation. We specialize in small quantity 
runs to your requirement. We suggest wherever possible that 
buyers recommend a stocked size or style for best price and 
delivery. A call to any ALLMETAL® Sales Office for assistance 


C/A Service 4. - SPECIAL FASTENERS AND 
SCREW MACHINE WORK 

ALLMETAL® can supply a wide, full range of special fasteners 

meet your specifications. Many Industry listed "specials" are 
manufactured regularly by ALLMETAL® which maintains a full 
stock of dies and special tools for this purpose. A quick reference 
to our latest catalog will supply buyers with a complete list of 
these "specials" manufactured under ALLMETAL® "C-part num- 
bers". This list contains many different head styles and screw 
types. For prompt quotations on any "special" send your "total 
requirements" with a orint or specification (or ALLMETAL® 
C-part number) including style, size and quantity needed. 


head st 


- GROUPED PURCHASES 

certain circumstances can group vari 
sr combined price . 


delivery schedule. Because of 

ule these grouped purchases can often cut down delivery time 
and price, especially on non stock items. We suggest you check 
ALLMETAL® first for all your stainless fastener needs. 

C/A Service 6. - PRECISION MACHINE SCREWS 
ALLMETAL® mills from bar a select list of precision, "close tol- 
erance", slotted machine screws in 18-8 Type 303 stainless steel. 
These are stocked in limited and full stock, in many head styles 
and sizes, and are available for immediate shipment from stock. 
ALLMETAL® specializes in "secondary operations" with the wid- 
est group of assorted equipment for the manufacture of stainless 


X MANUFACTURERS SINCE 1929 

"t SCREW PRODUCTS COMPANY, INC. 

MAIN PLANT: 821 STEWART AVENUE, GARDEN CITY, N. Y 

516 Pioneer 1-1200 


C/A Service 7. - MINIATURES AND 
SUB MINIATURES 

ALLMETAL® stocks a large variety of stainless f 


C/A Service S. - LARGE AND EXTRA LARGE SIZES 

ALLMETAL® stocks, ready for shipment, in full and limited quan- 
tities a complete variety of stainless fasteners in large and extra 
large sizes. These "jumbo sizes” are priced right because 
ALLMETAL® stocks the world’s largest supply of stainless fas- 
teners in all sizes. Extra large sizes include hex head bolts l"-8 
to 12“ long, threaded rods (studs) l“-8 to six feet long, plus taper 
and dowel pins, heavy jam and slotted nuts; available for immedi- 
ate shipment - from stock. When your specification calls for 
"stainless", call ALLMETAL® first. 

C/A Service 9. - DEPENDABLE "ON TIME" 
DELIVERY 

ALLMETAL® meet all your "total requirements" by maintaining 
thorough inspection and quality control, eliminating "down time” 
and costly reordering, and assuring "on time delivery" and per- 
formance. At ALLMETAL® all size screws and nuts are gauged 
by our inspection department with the most complete sets of 
ring threadwork plugs (go and not go), available. All work is 
inspected “on the job" and again prior to going "on the shelf.” In 
addition ALLMETAL® utilizes latest scientific test equipment to 
assure the quality required. ALLMETAL® enjoys highest "vendor 
ratings" for performance of order in the industry, because 
ALLMETAL® adheres to the Standards (A.S.A., AN. MS and NAS) 
in all stock items. When manufacturing to your specs the same 
rigid controls from metal to finished job are followed. A C/A 
service that rates us many thanks, daily from buyers. 


the-minute "standards departmen 
and Military Specifications; with 
ALLMETAL® Catalog and Data Boo 


g. ALLMETAL® publishes booklets z 


in request. Currently available is 
—id cross referenced for 
iS) specs. Included are 
er Charts. ALLMETAL® 


ALLMETAL ® maintains offices and warehouses from 
Coast-to-Coast. For prompt service contact your nearest 
office listed below. The World's Largest Stock of Stainless 


ouse & Office: 5822 W 


TWX: 415-492-9498 

! NEW YORK CITY 212 Fleldstone 3-5800 
NEWARK, N. J. 201 MArket 3-1117 
BOSTON, MASS. 617 LAfayette 3-6119 
CHICAGO 34, ILL. 6424 W. Belmont Avenu 
L .TWX: 312-265-1351 






savings 



GAUGE SAVINGS TWO WAYS 
IN EDGEWATER ROLLED 
STEEL RINGS 


No matter how you look at an Edgewater 
ring, you see economies built right in — in 
materials, in machining. 

The forming process matches the fin- 
ished cross-section contour so closely that 
very little metal is wasted — especially im- 
portant when costly alloys are used. 

Each ring is hot-rolled so close to finish 
size that little machining is ever needed — 
a key cost factor in any job. 

Less waste saves material. Far less ma- 
chining time saves labor. 

What do you need? A ring 5" O.D. — or 
145"? For bearing races, motors, aircraft 
engines, missiles? 

Consult the Edgewater man. He has a 
considerable hatful of information to help 
you beat the profit squeeze. 

Or send for this free 12- 
page brochure telling why you 
get superior quality and save 
money, when you buy Edge- 
water rolled steel rings. 

EDGEWATER STEEL COMPANY 

P. 0. BOX 478, DEPT. A.W.S.T. • PITTSBURGH 30, PA. 

<D 



SCINTILLATORS 
& NUCLEONIC 
INSTRUMENTS 



NUCLEAR 


ENTERPRISES 

LTD. 




In Canada: Irving S S mith, Ltd., Montreal I City- 




DYNAMICS RESEARCH CORPORATION 

TT*. Optical Shaft Angle Encoders - O PTISYN* 
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...temperatures from +350°F to -320°F 

...vacuum to 1 x lO’mm Hg 



chamber above is the heart of the 
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DIRECT-CURRENT 


SOLENOIDS 


shaped to fit! 
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MOBILITY 

SPECIALISTS 


Commercial & Military 
Specifications 

United Running Gear assem- 
blies are engineered and manu- 







cool comfort 
for avionic 
hot-spots 



there’s not enough space or air to protect them against 
overheating. 

Eastern liquid cooling systems for avionics take over 
where heat sinks, convection- or fan-cooling leave ofT. 
These simple, lightweight, compact packs are com- 
pletely self contained - — motors, heat exchangers, 
pumps, controls. They give the designer of avionics 
the kind of help he needs for supersonic and hypersonic 


vehicles, for missile support equipment. 

Some famous-name applications of Eastern liquid cool- 
ing packs for avionic systems: Nike Ajax, Hercules, 
Zeus; Hawk and Minuteman. That’s pretty fast com- 
pany to be in. 





EASTERN INDUSTRIES 
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SIMULATION 


# Motion • High Vacuum • Temperature • 
Radiation • Known conditions of space 
flight are faithfully reproduced through ex- 
perienced analysis, design, manufacture, and construction of 
aerospace simulator facilities. CompuDyne is one of very few 
companies qualified to assume complete responsibility at 
every stage. Depend on the capabilities of CompuDyne. 
CompuDyne Corporation, Hatboro, Pa. 


CompuDyne Corporation: computer-operated 
automatic control systems and related electronic, hydraulic, and mechan- 
ical instrumentation for the aerospace and industrial process fields. 
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GM-HARRISON CONTROLS 
CRITICAL TEMPERATURE FOR 
NEW TURBINE-POWERED HELICOPTER 

EXPERIENCE is the vital key to critical heat transfer problems. In designing temperature control equip- 
ment, GM-Harrison engineers draw on a rich fund of knowledge acquired in many fields . . . nuclear, aero/ space, 
automotive, marine, and industrial. This broad experience, coupled with a complete line of basic designs, is 
the reason why Harrison heat exchangers are so precisely MATCHED TO THE JOB ... to provide an ideal 
combination of performance, reliability and economy. 


fm 


GM n 

:: / AJUUSOJV 

% AERO/SPACE, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR 





Facts about 

THE BUNDESVERBAND 
DER LUFTFAHRTZUBEHOR- 
UND RAKETENINDUSTRiE 
e.V. (BLR) 
HAMBURG 

(WESTERN GERMANY) 
The Federal Association 
of the Aircraft Accessory 
and Missile Industry 

1) The BLR comprises more than 
1500 industrial firms of the 
vigorous Western German air- 
craft industry. 

2) The BLR invites expansive fi 
looking for excellent busii 
possibilities in Western Germany 
to submit their suggestions. The 

sentation, licensing, maint 
nance and repair, contracts el 

3) The BLR operates at no cc 


This trip-free circuit breaker weighs 
about “12 dollars" less than comparable 
MS frame size “B" breakers 

"12 dollars" less? Yes ... if the average worth of weight reduction 
is about $400 a pound, as some experts claim, KLIXON® D7271 
Series Circuit Breakers (MS24510) offer $12 savings per unit. 
That’s because they weigh 14 grams less than other MS single-phase 
circuit breakers of the same frame size. That adds up to $4800 
savings on an airplane employing 400 circuit breakers. 

Space savings too! Since the KLIXON D7271 Circuit Breaker is 
a full Vi inch shorter behind the panel than comparable MS breakers, 
considerable space savings can also be realized. 

Reliability proved) As MS24510, the KLIXON D7271 Series has 
a successful performance record in Air Force, Army, Navy and 
commercial aircraft ... on 5 to 35 amp circuits. Disc-type thermal 
element is inherently resistant to shock and vibration . . . assures 
permanent precision calibration . . . prevents nuisance tripping on 
harmless surges. Trip-free design opens overloaded circuit whether 
push-pull indicator button is in or out. 

Bulletin CIRB-21 covers all performance characteristics and 
design options. Write for your copy today. 

II ET ALB & CONTROLS INC. 


Texas Instruments 


BURNDY 


MAKES ALL TYPES OF ELECTRICAL 

CONNECTORS 


CONNECTION 

SELECTOR CHART 



o', a..",,,, col.. 

DEFINITIONS 

TYPES 

FEATURES 

BANTAM 5 

Miniature round 

forming to require- 
ments of MIL-C- 
0026482C 

Solder, solderless 
HYFEN BANTAM, 

sealed, and 
threaded coupling 
AQUALOK.™ 

Configurations conforming ' to spec, 
plus others. Accommodate coax and 
miniature coax as well as standard 
cables. Various platings available. 

HYFEN® 

Plug and recepta- 

with crimp-type, 
snap-locked con- 
tacts, and solder 
types. 

Miniature rectang- 
panel, general pur- 

plug-in relay base, 
coaxial-miniature 
and standard. 

Tool-installed crimped contacts are 
individually or gang connected and 

Extremely versatile and reliable. 
Quality materials used for inserts and 


Card receptacles 

3 rinted^rcuit con* 
nectors. 

Solderless and sol- 
der terminations— 
solder-eye, taper 
pin, taper tab, sol- 
derless wrapped, 
solderless HYFEN 
types. 

Tooled for production. Quality mate- 
rials in connector bodies, springs, and 
contacts. Include 10, 15. 18, 22, 30 
and 43 place sizes. 

' MINILOK" 

MODULOK* • CRABLOK ' 

Modular, minia- 
nect or permanent- 
terminal blocks. 

MINILOK for 
standard cable 
and miniature coak 
-top and side feed. 
MODULOK for 
coax-2 and 4 tier, 
CRABLOK in 5 and 
15 bay styles. 

Extremely versatile modular design. 
Reliable electrical contact in both 
quick-disconnect or permanent con- 
nection position. Tool-installed 
crimp-type contact tips. Modules 

coax, and miniature coax conductors. 

UNIRING ' • H YRING 
INSULUG • HYLUG 5 

2 

sheath connector 
forterminatingand 
grounding shielded 

Compression ter- 
minals, splices. 

1- piece UNIRING,. 

2- piece HYRING, in 

ranges. 

Round, fork, right 
lated and uninsu- 

Tool-installed, eliminates possible 
heat damage to conductors, dielectric, 
and insulation. Preinsulated or unin- 
sulated. Conforms to MIL-F21608 
(AER). 

Hand, semi-automatic, and fully au- 
tomatic tooling— with removable dies 
—provide up to 1000 quality-con- 
trolled connections per hour._ 

HERMETICALLY SEALED 

Glass sealed con- 
strictest sealing 

. Standard, minia- 
ture, subminiature. 

Excellent electrical characteristics 
from 3l5”C to almost absolute zero. 
Designed to meet specs such as 
MIL-C-5015. MIL C-8384, MIL-C- 
0026482C 

. 


Catalogs available covering these and other product lii 

BURNDY 

Norwalk, Connect. 
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Wide Range of Neutron Energy, 

With Tailored Neutron-to-Gamma Ratio, 
Produced Amid Temperatures from 2800°C to 


Complete General Electric nuclear facilities can provide the exacting en- 
vironmental conditions needed to test materials for America’s nuclear-in- 
space hardware. With test reactors now operating. General Electric's 
Vallecitos Atomic Laboratory can tailor cryo-nuclear and pyro-nuclear 
environments — environments created through selection of neutron energy, 
neutron-to-gamma ratio, and by temperature control. Experimental 
planning is simplified by complete facilities for materials examination 
and experiment fabrication. A unique capability of the fully integrated 
laboratory is the speed of investigation and reporting of results — made 
possible by full chemical-metallurgical capability and on-site post-irra- 
diation examination equipment. General Electric Co., Vallecitos Atomic 
Laboratory, P.O. Box 846, Pleasanton, Calif. m-oi 


GENERAL A ELECTRIC 


Message From the Publisher 


Concerning This Issue 


Aviation Week & Space Technology is proud to pre- 
sent a Buyers Guide Issue which combines perceptive 
reports on the key facets of aerospace procurement with 
a roll call of aerospace companies in the United States, 
Canada, the United Kingdom and Western Europe, 
plus the most comprehensive compilation of sources for 
products and services available to the aerospace industry. 

A significantly greater number of companies and or- 
ganizations are represented in this year’s Buyers Guide 
Issue as well as a greatly expanded list of products, re- 
flecting the industry’s growth as new aerospace com- 
panies are formed, and as firms long established in other 
industries venture into this field of fast-moving tech- 
nological developments. 

The 98-page Products and Services Section names 
some 3,000 suppliers of more than 2,000 products and 
services, including research, development, test and engi- 
neering organizations as well as manufacturers and sup- 
pliers of basic materials. Information in this section is 
right up to date as the result of a massive industry sur- 
vey conducted by Aviation Week & Space Technology. 

Engineer's Role 

As we pointed out in the first Buyers Guide Issue, pub- 
lished in mid-December, 1955, the engineer is a key 
individual upon whom the initial responsibility for 
sagacious buying and selling falls. Good purchasing 
and good selling starts at the preliminary design stage. 

The growing acceptance of the Buyers Guide Issue 
since 1955 is a matter of record. Readership checks 
conducted to determine the use which is made of the 
Buyers Guide Issue found that this publication is re- 
ferred to in increasing frequency by engineering-manage- 
ment people in connection with their aerospace assign- 
ments. The mid-December, 1962, Buyers Guide Issue 
documents almost all the products and services which, in 
the aggregate, constitute the SI 7-billion aerospace 

One obvious way in which the Buyers Guide Issue 
can be of proven usefulness is in ferreting out new 
sources of supply. As Aviation Week & Space Tech- 
nology pointed out in an article concerning production 
of the Sidewinder, when Navy selects a second source for 


a weapon such as this air-to-air missile, it insists that the 
new contractor develop a different group of subcontrac- 
tors and vendors wherever practical. This assures that 
the cost-saving advantages of competition will be estab- 
lished at several levels in the production structure and 
not merely at the prime contractor level. 

Another advantage of this seeking out of new sources 
is that it broadens the industrial base and makes pro- 
duction less vulnerable to natural and man-made in- 
terruptions. It is in precisely this area of finding new 
suppliers that the Buyers Guide Issue can play an im- 
portant role— by creating an awareness of hitherto un- 
tapped sources and resources. 

Vital Concepts 

The Buyers Guide Issue takes on particular impor- 
tance at this time, when value analysis and value engi- 
neering should be fully accepted as vital concepts of 
profitable aerospace technology. Increasing interest on 
the part of the Defense Dept., General Accounting Of- 
fice and Renegotiation Board in the cost of aerospace 
procurement demands greater ingenuity and diligence in 
obtaining the most technological progress with the most 
efficiency and economy. Secretary of Defense Robert S. 
McNamara, in an advisory to the military services, 
stated that "we should ruthlessly eliminate all activities 
the cost of which is not commensurate with their con- 
tribution toward national defense.” And the National 
Aeronautics and Space Administration, faced with a 
deficit of $300 million while at the same time preparing 
a near-$6-billion budget request for Fiscal 1964, can be 
expected to turn a sharp eye to trimming excess cost 
out of its procurement. 

Here, then, is your Buyers Guide Issue, our final serv- 
ice issue in 1962— a year which has proven to be a record 
one for Aviation Week & Space Technology in read- 
ership, in advertising volume and in world-wide ac- 
ceptance. We are certain that our more than 84,000 
net paid subscribers, as well as those countless thousands 
of additional readers throughout the aerospace world, 
will find it an exceedingly useful and practical industry 
tool. —Robert W. Martin, Jr., 

Publisher 
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NASA Foresees $5.5-87 Billion Budgets 


By Edward H. Kolcum 
National Aeronautics and Space Administration foresees a gradual leveling 
trend in the amount of money it will receive to conduct the U. S. space pro- 
gram, but the budget anticipated in the immediate future continues to place 
the space agency in the category of big business. The level of effort during 
the next decade is expected to range between S5.5 and $7 billion annually 
and the space market will continue to be highly competitive. 

Major portion of these funds will be spent, according to NASA Administra- 
tion Director Albert F. Siepert, in the engineering development of space hard- 
ware-launch vehicles, spacecraft, flight instruments and the ground-based 
facilities to build, test, launch and track flight hardware. Siepert illustrated 
this point with a breakdown of the $3.7 billion appropriation for the current 
year. Fiscal 1963: 


:tion of ground-based facili- 
ties will total $752 million, 20% of the 
entire appropriation, with $471 million 
committed to large launch vehicle test- 
ing and launching complexes. Remain- 
der of the construction money is being 
spent this way: spacecraft and instru- 
mentation research facilities, $120 mil- 
lion; tracking and communications 
facilities, $45 million, and general lab- 
oratory facilities for research and ad- 
vanced technology, $115 million. 

• Research, development and operations 
funding, which totals nearly $3 billion 
and provides $1.1 billion for develop- 
ment, procurement and Bights of launch = . r . 
vehicles; $1.2 billion for the spacecraft agency wi 
and on-board experiments; $528 million Buvcrs Guide, p. 35). 
to support the NASA agency, and $135 


million to track and acquire data from 
space vehicles. 

In major funding areas, NASA will 
spend 62%, or $2.25 billion, on man- 
ned space flight this year. Space science 
appropriation totals S601 million, and 
satellite applications, $115 million. Re- 
search and advanced technology total 
is $519 million, and tracking and data 
acquisition, $183 million. 

More than 90% of the total NASA 
dollar is spent on contracts or grants 
with non-federal institutions, Siepert 
said. This is a distinct upward trend in 
the agency. Estimates of the Fiscal 1962 
budget portion remaining inside the 
' ' ' 25% (1962 


Fundamentally, NASA conducts its 


hardware program through a scries of 
projects, which currently total about 40. 
They range in effort from the billion- 
dollar Saturn C-5 and Apollo space- 
craft projects to modest single-flight 
experiments on sounding rockets. Since 
the Apollo manned lunar landing pro- 
gram was made a national goal last year 
by President Kennedy, those projects 
within the broad meaning of direct or 
indirect support for Apollo are those 
which will be given top national and 
top NASA funding and scheduling 
priority. 

All NASA centers are involved to 
some degree in the manned lunar land- 
ing program, and most NASA business 
with contractors flows directly from the 
agency’s field installations, which exer- 
cise primary control of the specific proj- 
ects. However, each center maintains 
its own bidders and source lists for sup- 
plies, research and services they buv. 

A company in the aerospace field 
should make its availability known to 
all NASA centers for consideration in 
the contract competition process. This 
process is essentially the same as that 
used by Defense Dept., which set the 
pattern for NASA’s procurement regu- 

Although NASA continually empha- 
sizes its intention to keep the aero- 
space market highly competitive, the 
agency has initiated a two-step corn- 
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petitive process on the highly-expensive 
projects it manages. 

This process involves a pre-proposal 
bidders’ conference, open to all who 
believe they qualify to compete, and 
then a formal bidders’ conference which 
normally is an invitation-only session. 

Preceding this hardware competition, 
NASA normally awards two or three 
conceptual stud;- contracts on a proj- 
ect, from which the agency can obtain 
basic information on which to base 
detailed specifications. This was done 
in the Apollo spacecraft competition, 
and is continuing with definition studies 
of the Nova vehicle and the lunar supply 
system spacecraft and payload. When 
supplies, materials, equipment, con- 
struction work or services can be clearly 
described, the project will be formally 
advertised and requests for bids will go 
out to the companies named on the 
source lists maintained by the center 
managing the project. 

Negotiated procurement is a tech- 
nique NASA uses when the project can- 
not be defined by detailed specifica- 
tions. Again, the source list is the basis 
for selecting companies with which the 
agency will negotiate. 

NASA uses these two contract types: 

• Fixed-price, most frequently used 
both in formally advertised bids and 
negotiated procurements. In this cate- 
gory arc lump-sum contracts employed 
for support of research. Because of the 
research nature of NASA's work, most 
contracts will protect the company in 
special situations with price redeter- 

• Cost, which is used where research 
and development unknowns predomi- 
nate in the scope of the contract. Nor- 
mally, this contract type involves a di- 
rect reimbursement or a fixed fee. Al- 
though by law fees are negotiated in 
dollars, they have averaged 6-7% of 
the total contract award. 

Major procurement problems NASA 
faces involve poor estimates made by 
the agency in developing programs, and 
equally poor estimates which industry 
makes in responding to NASA bid re- 
quests. Estimates in the past have been 
considerably low, which has caused some 
program delays in the current fiscal year. 

Following is a summarv. prepared bv 
NASA, of its installations and the mar- 
kets which predominate at each: 
Headquarters Procurement 

The Headquarters Procurement 
Branch of the Procurement and Supply 
Division is responsible for planning, 
negotiating, awarding and administering 
contracts based on procurement require- 
ments initiated by and under the tech- 
nical cognizance of the Headquarters 
staff and program offices. Such require- 
ments include, but arc not limited to: 
liquid hydrogen, reliability studies, the 
initial phases of research and develop- 
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meat projects, recruitment advertising 
services, mobile lecture-demonstrations 
units, exhibits, motion picture services, 
management analysis surveys, and vari- 
ous consultant and professional services. 
In addition, this branch is responsible 
for negotiating and awarding all NASA 
contracts with foreign government and 
foreign commercial organizations. 

Excluded from the branch’s procure- 
ment responsibilities are the following: 
office supplies and services, furniture and 
equipment, magazine subscriptions, 
printing, reproduction, graphic arts serv- 
ices, and other Headquarters support 
type items which arc the responsibility 
of the Administrative Services Division; 
and research grants and university con- 
tracts which arc the responsibility of the 
director of Grants and Research Con- 

Manned Spacecraft Center 

The Manned Spacecraft Center lo- 
cated in Houston, Tex., was created in 
195S as the Space Task Group and 
charged with carrying out Project Mer- 
curv and other NASA manned space 
flight programs. In January, 1961, it be- 
came a separate NASA field element and 


in October, 1961, Space Task Croup 
initiated a move to Texas and became 
officially known as Manned Spacecraft 
Center. It is expected the move to the 


the Houston area will be completed bv 
early 1963. 

Manned Spacecraft Center functions 
include investigations into man’s per- 
formance capabilities and ability to sur- 
vive in a true space environment. This 
program involves a research and develop- 
ment buildup from unmanned sub-or- 
bital and orbital flights and recovery, to 
manned flights. It operates the largest 
technical space laboratory and environ- 
mental chamber in the world and con- 
ducts all civilian aspects of manned 
space flight capabilities, including space 
guidance and communication systems, 
orbital rendezvous, re-entry and re- 
covery, spacecraft development, space 
sciences and astronaut training, and will 
test in their entirety, actual space ve- 
hicles with boosters in simulated flights 
to other space systems. 

Manned Spacecraft Center is also re- 
sponsible for Gemini, follow-up to Proj- 
ect Mercury, which will carry two men 
on an earth orbital flight, and Project 


Sphere Used in Communication Satellite Studies 

Test sphere, 121 ft. in dia., is being used by National Aeronautics and Space Administration 

bv Geophysics Corp^ of America’s Viron Division. Anoka, Minn., for testing in NASA and 
US \f |ui. roi i c 1 c chambers. It is constructed of rigidized, expanded alu- 




XV-5A Model Tested in Wind Tunnel 


Full-scale wind-tunnel model of Army's XV-5A lift-fail research aircraft is shown before 
tests at NASA's Ames Research Center. XV-5A, formerly designated VZ-11 (AW Aug. 
20. p. 32). incorporates 6-ft.-dia. lift fans mounted in the wings for V/STOL (vertical and 
short takeoff and landing) capability. Ryan Aeronautical Co. is building two XV-5A aircraft 
to be ready for flight tests by the middle of nest year. Wing fans will multiplv thrust of 
the two GE J85 turbojets by 300% for vertical flight. 


Apollo, which will follow Project 
Gemini, with circumlunar and lunar 
landing missions. 

Marshall Center 

The Marshall Space Flight Center 
consists mainly of facilities and person- 
nel transferred under agreement from 
the Army Ballistic Missile Agency and 
other Army organizations at Redstone 
Arsenal, Ala. The center occupies 1,200 
acres adjoining the city of Huntsville. 
Its facilities are valued at approximately 
S100 million. The center has charge 
of developing and operating NASA's 
launch vehicles, and conducting re- 
lated research. 

Technical functions of the center are 
divided among nine laboratories. Ac- 
tivities include investigation of aero- 
ballistics and related sciences, simula- 
tion and data reduction, production of 
experimental model and prototype 
boosters and research in manufacturing 
methods and technology, the design 
and pilot development of guidance and 
control systems and checkout and 
launching of boosters and space vchi- 

Typical projects of the Marshall 


Space Flight Center include: develop- 
ment of the Saturn vehicle, the F-l sin- 
gle-chamber, 1.5-million-pound thrust 
engine, the j-2 200.000-lb. liquid hydro- 
gen-liquid oxygen engine, the RL-10, 
the M-l and the II- 1 engines. Marshall 
also handles the Rift (reactor in-flight 
test) project for the Space Nuclear Pro- 
pulsion Program. 

The Michoud Assembly Plant at 
New Orleans and the Mississippi Test 
Facility are part of the Marshall Space 
Flight Center complex and operations 
conducted there are under the adminis- 
trative direction and responsibility of 
the center, although most of the work 
carried on is under contract to various 
industrial organizations. 

Jet Propulsion Laboratory 

The task of exploring the moon and 
the planets is the major responsibility 
of NASA's Jet Propulsion Laboratory'. 
This facility was transferred to NASA 
from the Army Ordnance Missile Com- 
mand in December, 1958. and is oper- 
ated under contract by the California 
Institute of Technology. 

Research at JPI- is administered 
through eight technical divisions and 


covers the broad spectrum of activities 
associated with space programs, includ- 
ing propulsion, aerodynamics, chemis- 
try, guidance, communications, physics, 
mathematics, and many other related 
fields. 

Although JPL is operated under con- 
tract, it follows NASA policy which en- 
courages subcontracting tasks to indus- 
try. It is expected that in the near 
future 75% of the JPL contract funds 
will be awarded to outside organiza- 


Thc S 


of 


was established as a joint activity 
the Atomic Energy Commission': 

d out by groups in 
each agency would be coordinated and 
merged in a single unit to develop the 
application of the nuclear rod ' - 



Langley Research Center 

The Langley Research Center is pri- 
marily concerned with the conduct of 
research related to the problems associ- 
ated with space flight and entry from 
space into planetary atmospheres, and 
problems of advai ced aircraft. 

In the areas of space flight and at- 
mospheric entry, Langley Research 
Center activities include work on heat 
transfer, materials, structures, and guid- 
ance and control of satellites and space- 
craft, ballistic missiles, anti-missile mis- 
siles, and boost-glide and winged space 
vehicles. 

Aircraft research problems investi- 
gated at Langley arc applicable to mili- 
tary and commercial vehicles of all types 
—missiles, bombers, interceptors, super- 
sonic transports, helicopters, vertical 
takeoff-landing (VTOL) and short takc- 
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off-landing (STOL) airplanes, and 
ground effect machines (GEMs) which 
permit large vehicles to ride on a cush- 

Tvpical projects at the Langley Re- 
search Center include: experimental 
techniques duplicating the high-speed, 
high-temperature environment of re- 
turning spacecraft, aerodynamic and 
structural research related to high-speed 
airplanes, missiles and spacecraft, 
studies of basic fluid mechanics includ- 
ing magnetoplasmadynamics and the 
characteristics of gases at high tem- 
perature, development of special struc- 
tures capable of withstanding high tem- 
perature or landing impact, design and 
development of specialized research in- 
strumentation, supporting research on 
specific development projects for both 
NASA and other government organiza- 
tions including Mercury, Minutcman, 
Polaris and B-70, and development of 
a number of launch vehicles for re- 
search purposes including the four 
stage, solid-fueled Scout. 

Ames Research Center 

The Ames Research Center, with an 
extensive background in high-speed 
aerodynamics, is currently making im- 
portant contributions in basic and ap- 
plied rcsearch on both aeronautical and 
space flight problems. 

Approximately two-thirds of the 
center’s programs are directly applicable 
to space. Space travel-oriented programs 
arc concerned with atmosphere re-entry 
for manned satellites, boost-glide ve- 
hicles. proposed manned interplanetary 
and lunar craft, ballistic missiles and 
life support. These include a wide 
variety of environmental studies and the 
development of highly specialized simu- 
lation apparatus, as well as research, 
both basic and applied, in stabilization 
and guidance. The Life Sciences Group 
studies many areas untouched by other 
researchers in the U.S., including exo- 
biology (extra-terrestrial life and life 
synthesis), environmental biology 
(microbiology, pathology, physiology', 
radiobiology) and biotechnology (appli- 
cation of biological data to engineering 
problems and systems). 

The remaining portion of the Ames 
research effort is concerned with the 
fundamentals of hypersonic and super- 
sonic aircraft and the problems of ver- 
tical and short tuke-off and landing 

Typical projects at the Ames Re- 
search Center include: orbital attitude 
stabilization of an advanced meteorolog- 
ical satellite, stabilization and control 
for an orbiting astronomical observa- 
tory; studies of the ability of a human 
pilot to control a space vehicle during 
re-entry, design approaches for re-entry 
vehicles, wind tunnel and flight research 
on vertical and short take-off and land- 
ing aircraft, instrumentation and simu- 


lation techniques and devices, and 
studies of military and civilian aircraft 
of the future. 

Goddard Center 
The Goddard Space Flight Center 
has a twofold mission. It is charged 
with the responsibility for complete de- 
velopment programs in (1) space science 
and satellite applications and (2) track- 
ing and data acquisition and reduction. 
Involved in this multi-faceted scientific 
effort are various programs in theoreti- 
cal research requiring experimental in- 
terpretations of results and the ability 
to foresee problems, anticipate needs 
and plan long-range applications of new 
developments. This effort is essential 
to maintain technical proficiency in a 
fast-changing scientific scene and to pro- 
vide back-up support for monitoring 
larger spacecraft programs accomplished 
through industrial contractors. A com- 


plete environmental test and evaluation 
program is operated by the center for 
the small satellites and to perform 
flight acceptance testing on the larger 
observatory-tvpe spacecraft. 

The space science program develops 
both basic and applied scientific re- 
search with spacecraft in aeronomy and 
meteorology, astronomy, ionospheric 
physics, lunar sciences, planetary and 
interplanetary sciences, energetic parti- 
cles and fields, and the bioscicnccs. 

The applications program chiefly 
involves research and development 
with meteorology' and communications 
satellites. 

In tracking and data acquisition and 
reduction the center is the tracking and 
communications hub of the world-wide 
minitrack and Mercury networks. For 
the second generation of scientific satel- 
lites now approaching, the center is 
designing and building data acquisition 



Mercury Seat Modification Shown 

Photo shows modification of the astronaut seat in the McDonnell Mercury space capsule 
for Navy Cdr. Walter Schirra’s MA-8 six-orbit flight Oct. 3 (AW Oct. 8, p. 26). Small 
photo at left shows earlier scat which incorporated leg grooves. 
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stations with giant 85-ft. parabolic 

Goddard has designed and operates a 
global chain of stations which provide 
vital tracking, telemetry, and ground 
voice communications on a “real time” 
basis. The focal point of this system is 
Goddard’s space control center which 
determines and predicts satellite orbits, 
reduces scientific and biomedical data 
and commands a voice network linked 
to 10 stations in the Mercury network. 

In Goddard's theoretical program, 
studies are being conducted in astro- 
physics. celestial mechanics, the nature 
of plasmas, the moon’s surface and 
structure, and the atmospheres of the 
earth and planets. The Goddard Insti- 
tute of Space Studies was established 
May 1, 1961, in New York Cits-. The 
purpose of the institute is to conduct 
basic theoretical research in the space 
sciences in collaboration with universi- 
ties in that area. 


Tire theoretical effort at the Green- 
belt site differs from the institute’s in 
that it is more closely related to NASA 
projects and experimental activities with 
special emphasis being placed on study- 
ing energetic particles and magnetic 
fields in space. 

Lewis Center 

The Lewis Research Center is pri- 
marily responsible for basic and applied 
research in aeronautical and space pro- 
pulsion and power generation. 

The effort is divided into five major 
areas: chemical rocket engines, nuclear 
rocket engines, electrical propulsion 
systems, power generation systems and 
space environmental systems. 

Typical projects at Lewis include: 
high energy propellants for rocket sys- 
tems, effects or zero-g on propellant 
storage and pumping systems, propul- 
sion systems for "soft” lunar landings, 
direct conversion of heat to electricity, 



electrical rocket systems for space pro- 
pulsion, materials and heat transfer re- 
search related to nuclear rocket systems, 
analytical and experimental studies of 
fluid mechanics involving pumps, tur- 
bines and heat exchangers, and investi- 
gation of materials, lubrication and wear 
and instrument systems. 

The Lewis Research Center operates 
the Plum Brook Station at Sandusky, 
Ohio. This facility consists of a 60-mw. 
water-cooled nuclear reactor, hot labora- 
tory and supporting facilities which pro- 
vide the means to carry out nuclear 
irradiation programs in addition to re- 
search and development on cryogenic 
pumps, turbines, turbo-pumps, gas gen- 
erators, propellant tanks, flow systems, 
system dynamics, nozzles, control sys- 
tems and heat transfer studies. 

Western Operations 

Liaison responsibility for NASA 
contract activities located west of 
Denver is centered at the Western Op- 
erations Office. Santa Monica. Calif. 
This office provides liaison on the West 
Coast for industry and research organ- 
izations on one hand, and for NASA 
Headquarters and field installations on 
the other. 

Western Operations Office adminis- 
ters NASA contracts, performs techni- 
cal monitoring and liaison on NASA 
contracts or projects and advises head- 
quarters on technical developments and 
capabilities in the area. The office per- 
forms associated security, legal and 
patent services and auditing. 

Wallops Station 

Wallops Station's present-day func- 
tion is to conduct experiments with 
rocket-propelled vehicles carrying pay- 
loads used for aeronautical and space re- 
search. These payloads may be in the 
fonn of re-entry dr space flight models, 
models of manned-space capsules, ion- 
ized layer data-gathering and other 
sounding devices or any other space re- 
search device capable of being carried 
by the vehicles which Wallops Station 
can launch. Occasionally research is con- 
ducted at Wallops Station with free-fall 
instrumented payloads or models 
dropped from aircraft, in addition to 
ground-launched research vehicles. 

Up to seven rocket stages have been 
used to launch research payloads from 
Wallops Station. Missiles have flown 
higher than 3,500 mi. above the Atlan- 
tic Ocean and at speeds in excess of 
20,000 mph. for the purpose of space 
flight research. Tlius far, more than 
4,500 models have been launched at 
Wallops, with over 200 research ve- 
hicles being launched each year. The 
largest of these research vehicles 
launched at Wallops Station is the 
Scout. Sounding rockets are continu- 
ously being launched at this station. 

Facilities are available at Wallops 
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Station to gather research data from 
such vehicles. Wallops Station is pres- 
ently engaged in tracking and receiving 
various types of data from the Tiros 
weather satellite now in orbit and will 
continue to be the prime tracking and 
command station for the remainder of 
the Tiros program. 

In addition to radar and telemetry 
data, most tests are supported at Wal- 
lops Station with photographic coverage 
and optical tracking facilities. If neces- 
sary, special assistance may be obtained 
from outside agencies to support the 
standard equipment available at this 
station. For most tests, the charac- 
teristics of the atmosphere are deter- 
mined either just before or immediately 
after a specific launching by means of 
radiosonde sounding balloons, radar bal- 
loons, and rocket sondes. Wallops Sta- 

launching of research models for the 
study of hypersonic and space flight 
problems. Preliminary investigations 
and studies for Project Mercury were 
conducted at this station. 

Flight Research 

Full-scale flight research, including 
such fields as aerodynamics, hot struc- 
tures, operating problems and the 
mechanics of flight in the atmosphere 
is the task of the NASA Flight Research 

In addition to analytical programs, 
the Flight Research Center specializes 
in extensive flight studies using specially 
equipped operational and experimental 
aircraft. A major program at the cur- 


rent time is the X-l 5, designed to yield 
new data at extreme altitudes and 

A major future program involves 
technical direction for research instru- 
mentation and participation in the 
flight program of the joint USAF-NASA 
Dvna-Soar 1 (X-20). 

While the major effort at the Flight 
Research Center is directly associated 
with the X-l 5 program, additional re- 
search includes: prediction of hyper- 
sonic aerodynamic characteristics 
through analog simulation techniques 
and correlation with flight, investigation 
of the handling qualities of advanced 
military and commercial aircraft, and 


radar and telemetry support for flight 

Launch Operations 

Launch Operations Center serves as 
the NASA point of coordination for 
the preparation and submission of all 
requirements for launch support and 
negotiations with missile range officials 
to fulfill such requirements. 

The recently established procurement 
office is charged with the responsibility 
to make and administer contracts for afl 
supplies, materials and services, includ- 
ing construction, necessary for support 
of the Launch Operations Center and 
other NASA organizations. 
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DOD Begins Incentive Systems, Combines 



Bv Larry Booda 

Washington— Two actions taken in the past year by the Defense Dept, will 
greatly affect procurement policies of the entire department and the individual 
services. First was the establishment of the Defense Supply Agency (DSA). 
The second was the initiation of changes in the Armed Services Procurement 
Regulations (ASPR), effective Dec. 1, which strengthen the government's 
hand in administering incentive type contracts. 

Creation of DSA tied together the general procurement of the military 
services. The broad categories covered are automotive supplies, traffic manage- 
ment, logistics management, electronics, construction, industrial supplies, 
petroleum, medical supplies, clothing and textiles, subsistence and general. 

DSA procurement covers standard 

items which arc nonnally sold to the made, a refund to the government will 
public and do not need to be devel- |> ( ordered. 

oped. Most of the contracts covered by Defense Dept, officials explain that 
DSA arc of the fixed price type, with the new ASl’Rs are aimed at establish- 
formal bids and award to the lowest [„g suc h a degree of control within the 
bidder. Defense Dept, that the Renegotiation 

The ASPR changes affect the other 
end of the procurement spectrum. Tin's 
involves research, development and pro- 
curement of weapon systems and re- 
lated items which arc unique. Many of 
these procurements cannot be con- 
tracted for by the open bid system. 

Many are covered by security regula- 
tions. In some instances, there may be 
only one contractor qualified to do a 
job. This results in the necessity for 
negotiating contracts. 

The ASPR changes have been th< 
subject of considerable discussion fo 
more than a year. Basically, Defense 
Dept, has wanted to encourage econ 
omv in weapon system contracts by 
providing for incentive fees as opposed 
to cost-plus-fixed-fee and similar 
tracts where costs are not tightly 
trolled. It was suggested that 
eventual aim was to allow fees to i 
from 15% profit to as much as n 
5 % penalty fee for poor perform 
The result of these initial ASPR 
changes is that provisions are made for 
reduction of fees or lowering of prices 
mder a great variety of conditions, but 


then 


little ir 


Si 

lor good per- 


meteasmg pric 
fonnance. 

The ASPR changes will achieve to 
some extent Defense Secretary' Robert 
S. McNamara's aim to achieve economy 
in the procurement of expensive weapon 
systems. As they now stand they can 
be described as one-sided. If a contrac- 
tor should, by superior management, 
achieve substantial economies, the 
ASPRs provide for adjustments. 

But this is only the first severe review 
he must survive. The Renegotiation 
Act permits the Renegotiation Board to 
enter the picture at some later date to 
determine whether excessive profits 
were made. If such a determination is 


Board will find no fault in the profits 
made by contractors. 

The revisions arc mandatory for pro- 
curement actions taken after Nov. 30, 
1962. F.xceptions are in cases where 
there has been formal advertising and 
the bids have been opened, but award 
of a contract is not possible before Dec. 
1. However, contract officers in such 
instances are directed to try to include 
the new clauses by mutual agreement. 

Circumstances under which a con- 
tract can be negotiated, rather than 
opened to bidding, are described in 
the new ASPR Section 3-214. In gen- 
eral, contracts can be negotiated when 
a service secretary' decides that pro- 
curement of technical or special prop- 
erty requires a substantial initial in- 
vestment or an extended period of 
preparation for manufacture, and when 
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he believes that an award through bid- 
ding would increase the cost to the gov- 
ernment by duplicating the investment. 

Examples of the types of material 
coming under this procedure are air- 
craft, tanks, radar, guided missiles, rock- 
ets. major components of these items, 
and any supplies of a technical or spe- 
cialized nature. Such procurement 
usually involves high starting costs 
which may have already been paid for 
by the government, preliminary' engi- 
neering and development work already 
completed or under way, special tooling 
already acquired, considerable time and 
effort expended in prototype develop- 
ment, or important design changes 
which will continue to be developed 
by the supplier. 

When some or all of these conditions 
prevail, they fonn the basis for placing 
a production contract with the supplier 
who developed the equipment. This 
assures the government the benefit of 
techniques, tooling and equipment al- 
ready acquired by the supplier, either 
at his own or government expense. 

A cautionary note is added in the 
statement that this procedure should 
not be used to avoid duplication of 
private investment unless this duplica- 
tion would be likely to result in addi- 
tional cost to the government. 

In deciding that a contract should be 
negotiated, the service secretary must 
make sure that the supplies come under 
the categories described above and that 
changing suppliers would result in addi- 
tional cost to the government or prep- 

Pricing and cost analvsis techniques 
are described in the new' Section 3-S07. 
It offers ways in which contractors' pro- 
posals can be evaluated and how the 
contracts can be negotiated. 

Some form of price or cost analysis 
must be made with every negotiated 
contract. If the contracting officer sees 
that there will be adequate price com- 
petition, the analysis of costs docs not 
have to be as thorough. If price com- 
petition does not exist, then he may 
require cost data to be submitted. Price 
is described as what the customer pays 
for goods or sendees. Cost is defined 
as what the supplier must spend to de- 
liver the goods or services. 

Price analysis is the process of exam- 
ining and evaluating prospective price 
data without reference to the contrac- 
tor's cost data. This can be done by 
comparison of price quotations sub- 
mitted: comparison of previous quota- 
tions and contract prices with current 
quotations for the same or similar items, 
taking into account dissimilarities in 
specifications, quantities delivered and 



CONSIDERABLE RESEARCH on the principle of va 
by the Dept, of Defense TFX bi-service lighter pre 

Wind Tunnel at the Langley Research Center 8 ' was 
ing a hinge outboard of the aircraft fuselage tor 







contract modification not expected to 
exceed 5100,000 to any formally adver- 
tised or negotiated contract whether or 
not cost or pricing data was required in 
connection with the initial pricing of 
the contract, provided the contracting 
officer who has jurisdiction considers 
that the circumstances warrant such ac- 

The subject of what happens when 
defective cost or pricing data is sub- 
mitted, or the refusal to submit any, 
is treated in the same section. Essen- 
tially it says that the government can 
adjust price when such a condition 


ROYAL THAI ARMY soldiers are using U. S. equipment in assault training exercises. Two 
Bell HU-1B helicopters arc operating with an FMC Corp. M-113 air transportable armored 
personnel carrier. 


delivery time; the use of rough yard- 
sticks such as dollars per pound, per 
horsepower or other units; comparison 
with published price lists issued on a 
competitive basis and published market 
prices; comparison of proposed prices 
with estimates of cost which have been 
independently developed by the pur- 
chasing activity. 

Price analysis can be used to deter- 
mine the reasonableness of awards with- 
out cost analvsis whenever there is ade- 
quate price competition. 

Cost Analysis 

Cost analysis, as distinguished from 
price analysis, is the process of obtain- 
ing a breakdown of cost from prospec- 
tive contractors or subcontractors. This 
process is broken down into verification 
of cost data, the evaluation of specific 
elements of cost and the projection of 
these data to determine the effect on 
prices of such factors as necessity, rea- 
sonableness of amounts estimated, al- 
lowances for contingencies, the basis 
for allocation of overhead costs and the 
appropriateness of overhead cost allo- 
cations to the contract. 

Actual costs previously incurred by 
the contractor must be compared with 
his last prior cost estimate for the same 
or a similar item. 

Evaluations must include current 
cost estimates from other sources and 
prior estimates or historical costs of 
other manufacturers making the same 
or similar items. 

For the historical cost experience, 
the making of forecasts of future trends 
is considered important. Trends must 
be spotted when costs are either going 
up or down, especially for labor and 
materials. 

A contractor must submit cost or 
pricing data and certify that it was ac- 


curate, complete and current prior to 
the award of any of these contracts: 

• Cost-reimbursement type, incentive 
or price rcdctcrminable contract regard- 
less of dollar amount. 

• Any firm fixed price or fixed price with 
escalation negotiated contract expected 
to exceed S100,000. 

• Any contract modification expected 
to exceed $100,000 to any formally ad- 
vertised or negotiated contract, whether 
or not cost or pricing data was required 
in connection with the initial pricing of 
the contract. 

• \m negotiated contract not expected 
to exceed 5100,000 in amount or any 


Purchasing Practices 

Cost analysis in reference to subcon- 
tractors is covered in depth in Section 
3-807.10. It explains that, since a large 
proportion of prime contract dollars 
go to buy services, raw materials and 
parts, it is necessary for the prime con- 
tractor to have efficient purchasing prac- 

Whffe the prime contractor is basi- 
cally responsible, the contracting officer 
must be able to know whether the sub- 
contractors are performing their work 
efficiently. 

Proposals of prime contractors in- 
clude their "makc-or-buy” programs and 
proposed subcontracts. The contracting 
officer reviews this package to determine 
the purchasing practices of the prime 
contractor; the principal components 
to be subcontracted including the de- 
gree of competition in obtaining them, 
the cost and pnee analyses by the prime 
contractor on the proposed subcon. 
tracts, and the extent of subcontract 
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supervision; the types of subcontracts, 
the estimated total extent of subcon- 
tracting, including procurement of pro- 
curement of parts and materials. 

The ASPR says that it is the duty of 
a prime contractor to undertake price 
analyses of all significant subcontract 
transactions, and when competition 
docs not exist or is minimal, to conduct 
cost analyses. Thus the burden passes 
to the prime contractor from the con- 
tracting officer. In instances where the 
consent of the contracting officer is re- 
quired for award of a subcontract, price 
or cost analysis is mandatory. 

Major subcontracts are subject to re- 
view for possible redetermination of 
price in order to avoid excessive profits. 
Generally speaking, prime contract 
prices should not be negotiated before 
the subcontract prices have been settled. 
In some instances where subcontract 
cost data is fairly firm, the contracting 
officer can proceed with ncsotiations. 

Section 7-104.42 deals with a variety 
of audit procedures. Minor differences 
exist in the clauses inserted in contracts 
concerning audit procedures. In almost 
every instance, however, the govern- 
ment insists that records be kept for 
three years after termination of a con- 
tract and that it have the right to ex- 
amine the books, records, documents 
and other supporting data which would 
permit adequate evaluation of the cost 
or pricing data submitted. This right 
extends to the contracting officer and 
the U. S. Comptroller General or their 
representatives. 

Adjustment Clauses 

The same section also contains clauses 
to be inserted in contracts which dictate 
the terms for price reduction and adjust- 
ments in both prime eontracts and in 
subcontracts made necessary: for a va- 
riety* of reasons. 

Section 3-300 states the conditions 
which apply to the determinations and 
findings of the service secretary. In gen- 
eral, the special conditions applying to 
negotiated contracts over Sf 00.000 
must go to the secretarial level for final 
decisions. The rules governing procure- 
ment by negotiation are promulgated in 
Section 3-303. 

Other ASPR changes emphasize that 
all contracts for supplies and services, 
with certain stated exceptions, shall be 
made bv formal advertising. Free com- 
petition is the Rev item in the general 
policy statement of Section 2-201.1. 

The Defense Supply Agency (DSA) 
began operations Jan. 1, 1962, as a single 
manager agency of the Defense Dept., 
joining three other major single manager 
units, the Defense Intelligence Agency 
(DIA), the Defense Communications 
Agency (DCA) and the Defense Atomic 
Support Agency (DASA). 

In addition to the actual procurement 
functions of the centers reporting to 



ARTIST'S CONCEPTION of final assembly operations of the proposed Air Force Titan 3 
booster also shows other elements of the on-site mating operation included in the over-all 
USAF 624A standardized space launching system. Aft closures and nozzles of the United 
Technology Corp, 120-in. solid propellant motors are to be mated (above) on flat cars in 
one building of a new Air Force site complex at Cape Canaveral. Fla. They then will be 
moved to an adjacent Solid Motor Assembly Building for joining with the four other seg- 
ments that comprise each pair of strap-on solid boosters. Mating of the two solid propellant 
boosters to the Martin Titan 2 storable propellant core (below) is then carried out in the 
same building, also on a flat car. Special equipment required includes handling rings con- 
nected to lifting fixtures and high capacity overhead cranes, special "inverting" fixtures for 
turning the segments over for access, and specialized lifting transporters and towing vehicles. 
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him, the DSA director has the responsi- 
bility for coordinating supply cata- 
loguing, standardization of items pro- 
cured, utilization and disposal of surplus 
supplies. He also conducts system analy- 
ses aimed at improving integrated sup- 
ply and service systems for the Defense 
Dept. 

During the current year, DSA will 
manage an inventory averaging $2.6 
billion, make sales to the sendees of $3.1 
billion and buy $2.9 billion of new sup- 
plies. It will manage 1.1 million items 
by the end of June, 1963, and provide 
service for four million of them. Annual 
transactions will total about 18 million. 
By the close of the fiscal year, it will 
employ about 25,000 persons. 

The time-phased schedules that were 
set last January will result in DSA tak- 
ing over management of all assigned 
commodities and services except elec- 
tronics material by next July 1. Elec- 
tronics management will follow during 
Fiscal 1964. 

New Headquarters 

DSA is planning to move its cata- 
loguing activities to Battle Creek, Mich. 
It has completed studies of industrial 
production equipment and common 
chemical supplies and has conducted a 
pilot study on aeronautical repair parts. 

The headquarters staff occupies a 
converted warehouse at the Army's 
Cameron Station supply center at Alex- 

I Icre is what DSA plans to do in the 

• Install unifomi and simplified proced- 
ures in procurement by using automatic 
data processing techniques in perform- 
ing bid evaluations and applying them 
to data flow. There will be increased 
emphasis on quality control, seeking 
more ■competition to reduce the cost of 
supplies. 

• Implement the DSA distribution sys- 
tem while at the same time reducing the 
number of locations at which wholesale 
stocks are being maintained. 

• Increase the volume of asset-sharing 
among the services in place of new pro- 

• Speed the process of standardization 
in order that the Federal Catalog growth 
can be controlled. 

• Screen all proposed new items to con- 
trol their entry into the system. 

Army Lt. Gen. Andrew T. McNamara 
is the director of DSA and Rear Adm. 
Joseph M. Lyle, (SC) USN, is deputy 
director. The remainder of the head- 
quarters staff is made up of civilians and 
officers from all of the military services. 

Since DSA is still in its formative 
stage, the headquarters group that has 
had the most influence and will con- 
tinue to have in the near future is the 
Assistant Directorate for Plans, Pro- 
grams and Systems. This group gener- 
ates the type of information Gen. Mc- 


Namara needs to run the organization. 

The principal aim of this group is to 
reduce the time that it takes for infor- 
mation to reach from the bottom to the 
top of the widespread supply organiza- 
tion. Historically, supply systems have 
tended to bog down under inadequate 
and slow information systems. The auto- 
mated system is the answer. 

The commodity studies now being 
made by the plans group are aimed at 
detennining whether the nine current 
centers arc the logical ones to have and 
whether the items they handle are in 
the right place. 

The reason for having only a pilot 
study in aeronautical spares is that it is 
difficult to identify' common items for 
the more highly complex weapon sys- 
tems involving aircraft, because each 
one has been custom-developed. It must 
be determined whether a part of one 
system can do the same job in another 
system. It will take a long time to draw 
up a common list. 

Electronic parts are in much the same 
category as aeronautical spares. The 
problem is not as complex, however, 
and a common catalog will be com- 
pleted soon. 

The establishment of a standard dis- 
tribution system is another function 
that the plans group recommended. Im- 
plementation is only beginning because 
of the vast system of the individual 
services that it will replace. It has run 
into a variety of opposition from the 
services themselves, and politics has en- 
tered the picture as local activities arc 
threatened with closing as centraliza- 
tion proceeds. The argument that 
economy will result is used to over- 
come such opposition. 

Small Business Help 

Small business is gaining an increased 
amount of attention from the Defense 
Dept. Defense expenditures account 
for more than half the total for the 
whole government. Through the Small 
Business Administration, the govern- 
ment is guiding an increased amount of 
defense business to small contractors, 
cither through direct buying and con- 
tracting or through subcontracting (see 
P- 74). 

Since the average small business does 
not have the capital or talent to engage 
in highly sophisticated research and de- 
velopment programs, it is recommended 
that the subcontracting avenues be in- 
vestigated if this type of work is de- 
sired. Many small businesses with a 
single technical talent can participate 
through working with a prime con- 

Somc research and development work 
can be done directly for the Defense 
Dept, through the many laboratories op- 
erated by the military services. In each 
instance, the organization which lets 
such contracts has a specialist in small 


business who is the focal point for in- 

Rcgardless of the approach taken, 
contractors are expected to be fully 
qualified from the standpoint of being 
organized in standard business form, 
competent to perform the type of con- 
tract let by having properly trained per- 
sonnel, good accounting methods and 
an investment in the physical plant. 
There can be exceptions to this, how- 
ever. Many small businesses offer only 
specialized research and management 
talent. They are growing more popular 
with defense procurement agencies to 
solve highly technical problems that ap- 
pear as one-time occurrences in the per- 
formance of contracts in cases where 
the contractor docs not have the spe- 
cialized talent. 

If a small contractor is working di- 
rectly for a defense agency, he may need 
working capital to acquire the inventory 
of materials to start work and to keep 
going before the work is completed. In 
such a case it is in the interest of the 
government to provide the financial as- 
sistance. This help can come in a va- 
riety of ways. It can conic through 
guaranteeing a loan, advance payments, 
accelerated progress payments or a com- 
bination of these. 

Close Inspection 

In working for the Defense Dept, 
agencies, the small contractor must be 
prepared to accept close inspection of 
his work. If the volume of business war- 
rants it, inspectors are stationed full 
time in the contractor’s plant. Other- 
wise, it is on a part-time basis as suffi- 
cient work is completed to be inspected. 
Inspection can also be done at the 
point of delivery or final destination. 

Government specifications arc the in- 
spector's guide. He has the final author- 
ity to accept or reject completed work. 
Thus it behooves the small contractor 
to assure that his quality control in pro- 
duction is sufficiently strict to allow the 
work to pass inspection. A high volume 
of rejected material can result in low- 
ered profits if the contracting officer 
refuses to allow rejected-work costs. 

Most government contract specifica- 
tions are built around a set of published 
standards on quality, size, performance, 
inspection, packaging and testing. Every 
prospective contractor should have in 
hand the Indices of Military Speci- 
fications, which can be obtained from 
the Superintendent of Documents. 
Many invitations for bids do not spell 
out the specifications, but refer to cer- 
tain standard specifications. 

General information on defense con- 
tracting can be obtained from the Cen- 
tral Military' Procurement Information 
Office, Assistant Secretary of Defense 
for Installations and Logistics. Room 
3E821, The Pentagon. Washington 25, 
D.C. 
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Two Commands Handle Buying for USAF 


Washington— Applied research, development and production for the U. S. 
Air Force is the responsibility of the Air Force Systems Command (AFSC). 
which was formed in mid-1961 to coordinate the sendee’s weapon system 
procurement. 

After systems become operational, responsibility for their supply and main- 
tenance shifts to the Logistics Command. Basic research is the responsibility 


of the Office of Aerospace Research. 

I Icadquarters, AFSC, performs a pol- 
icy and coordinating function. Actual 
contact with industry is maintained by 
the divisions and centers. Each of these 
activities has management responsibility 
for the projects under its cognizance. 

Procurement practices of the Sys- 
tems Command reflect the policies set 
bv the Armed Forces Procurement Reg- 
ulations and the Air Force Deputy 
Chief of Staff for Systems and Logistics. 
Control of procedures stems from these 
two sources. 

These arc the four general areas of 
procurement governing acquisition of 
Air Force weapon systems: 

• Basic research. The Office of Aero- 
space Research contracts for all work to 
be done in this area. Private commer- 
cial laboratories, laboratories operated 
by educational institutions and founda- 
tions and government laboratories par- 
ticipate in basic research programs. U.S. 


Air Force Office of Aerospace Research 
is located at Temporarv Building D. 
4th & Independence ' Avc.. S. W.. 
Washington 25. D.C. 

• Systems procurement. All Air Force 
weapon and electronics procurement is 
the responsibility of AFSC through its 
divisions. Manned systems, for the most 
part, come under the purview of the 
Aeronautical Systems Division at 
Wright-Pattcrson AFB, Dayton, Ohio. 
This includes aerodynamic aircraft, the 
X-20 (Dvna-Soar) boost-glider and the 
aerospace plane concept. 

The Electronics System Division at 
L. G. Hanseom Field. Bedford, Mass., 
is responsible for airborne and ground 
radar, computers, fire control systems 
and command and control systems. All 
ballistic missiles come under the Ballis- 
tic Missile Division at Norton AFB. 
Calif. The Space Systems Division is 
responsible for all Air Force space proj- 


ects and cooperation with the National 
Aeronautics and Space Administration. 
Future USAF manned space systems, 
other than those mentioned above, are 
the responsibility of SSD. 

• Support procurement. Supplies, serv- 
ices and continuing support for weapon 
systems come under the Logistics Com- 
mand (AFLC). After a weapon system 
becomes operational, AFSC relinquishes 
its responsibility to the operational com- 
mand. which in turn is supported bv 
AFLC. Replenishment spare parts, in- 
spection, maintenance, repair and modi- 
fication must be accomplished by 
AFLC. whose headquarters is at 
Wright-Patterson AFB. Dayton. Ohio. 

• Base procurement. Supplies and serv- 
ices. including construction. are 
contracted for by the individual installa- 
tions of the various Air Force opera- 
tional commands in the U. S. and over- 
seas. In the U. S-, these commands are 
the Strategic Air Command, Tactical 
Air Command. Training Command, 
Air Defense Command. Military Air 
Transport Service, the I Icadquarters 
Command and the Alaskan Air Com- 
mand. Each installation has its own 
small business specialist. 

AFSC and AFLC account for the 
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bulk of the procurement funds spent 
by the Air Force. Of these two. AFSC 
spends more than S7 billion a year. 

In acquiring weapon systems, AFSC 
must contract for applied research, 
which is ‘'bread-board" work on parts of 
systems and. in some instances, whole 
systems. When the Air Force is given 
the green light to develop a system, 
these components are put together and 
made to work together. Development 
includes testing and evaluation. In 
some, systems production is allowed to 
proceed while development is going on. 
In others, production must wait to see 
if the system and its parts will work 
successfully. 

Each AFSC division has a Contractor 
Relations and Sources Office available 
to even’ contractor, big and small. This 
also applies to the regional and district 
offices, which in themselves have no 
purchasing fcsponsibilitics but which 
are charged with locating contractors 
who could be sources for current or 
future projects. 

It is the small business specialist 
located in each of these offices who is 
the best contact for the small business- 
man who desires to bid on Air Force 
work, whether it comes under AFSC or 
some other command. Each of these 
offices has or can obtain complete in- 
formation on procurements amounting 
to 510,000 or over. 

The requirements of AFSC vary’ 
widely. Obviously, major weapon sys- 
tems have to be awarded to large manu- 
facturers who have the capability’ of 
management for several tiers of subcon- 
tractors. 

Even in this type of contract, the 
small businessman plays a part, al- 
though his relationships are with the 
prime contractor. 

In many instances the small business 
can get prime contracts, especially in 
applied research. Many small firms 
offer specialties, such as expert help in 
the research or development of one 
component. 

Any small business, individual, labo- 
ratory or educational institution seeking 
a point of contact for their ques- 
tions or proposals may write to Air 
Force Systems Command, Attention: 
SCMKP-3, Andrews AFB, Washington 
25, D. C. This office will not answer 
in detail, but will direct the inquirer to 
the proper point of contact. 

Each of the divisions mentioned 
above, plus the centers under them, 
maintains a central office that lists a 
great variety of businesses and organiza- 
tions which can be of use in the pro- 
curement of a system. Once an organi- 
zation or business has been identified, 
it is placed on one or more of these 

If detailed information is wanted, a 
personal visit to one of the divisions or 


centers is suggested. The Small Busi- 
ness and Contractor Relations offices 
are listed below and on pp. 74-77. These 
offices were established specifically to 
provide the initial contact with poten- 
tial contractors and those until whom 
the Air Force is already doing business. 
After initial contact with this type of 
office, other appointments with techni- 
cal personnel will be arranged as the 
individual case requires. 

Contract management represents a 
large part of the AFSC effort. Working 
under the rules of the Defense Dept.— 
the Armed Services Procurement Regu- 
lations (see p. 62)— each division em- 
ploys a force of specialists who are 
charged with supervising performance 
of a contract so that the government 
can get the most for its money. Much 
of this supervision is done by perma- 
nent offices located at the plants of the 
large manufacturers. Each of these offi- 
ces reports to one of three Contract 
Management Regions. 

The regional offices have cognizance 
over the large plant supervision and. in 
addition, supervision of work done in 
smaller businesses where a full time 
force is not needed. These regional 
offices are also charged with the respon- 
sibility of making facility capability sur- 
veys. Whene'er the Air Force con- 
siders award of a contract, each bidder’s 
capabilities must be known. In many 
instances the surveys have already been 
done. With new bidders, the survey 
must be done before the award is made 
so ^ that every bidder has an equal 

The regional offices are focal points 
for procurement clinics and conferences 
on business opportunities especially 
aimed at aiding small businesses. 

Following is a list of Systems Com- 
mand procurement specialists who are 
assigned at the command's Divisions 
and Centers: 


AIR FORCE 
SYSTEMS COMMAND 
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Navy Buying Follows Functional Lines 


Washington— U. S. Navy has concentrated its weapon system procurement 
in one location to a greater degree than the other services. Navy’s principal 
procurement office is the Bureau of Weapons here. 

Bureau of Weapons does have field activities located mostly on the east 
and west coasts, but the control stems from the Bureau’s complex of World 
War 1 buildings on Constitution Avenue. 


In the Navy s bilinear organization, 
the Chief of the Bureau of Weapons, 
Rear Adm. K. S. Masterson, reports 
directly to the Secretary of the Navy, 
as do all of the other bureau chiefs. 
Technically, none of them is forced to 
deal with the Chief of Naval Opera- 
tions except through the secretary. In 
practice, there is close coordination be- 
tween the bureau chiefs and the deputy 
chiefs of naval operations in the estab- 
lishment of requirements for weapon 

Aircraft, missiles and astronautics and 
their supporting electronics systems are 
the principal concern of the Bureau of 
Weapons. To some extent, the Bureau 
of Ships and the Bureau of Yards and 
Docks participate in weapon system 
procurement. 

Weapon system support after opera- 
tional status is achieved is under the 
Bureau of Supplies and Accounts, whose 
Air Force counterpart would be the 
Logistics Command. 

Parts support in the field for the 
Navy is provided by the Bureau of 
Supplies and Accounts through a net- 
work of supply centers and depart- 
ments located at principal air stations 
and fleet support activities. 

It is recommended that businessmen 
who desire to participate in the pro- 
curement of Navy weapons contact one 
of the following, all located in the 
Bureau of Weapons. Room 0308, Main 
Navy Building. 19th & Constitution 
Ave. N.W., Navv Department. Wash- 
ington 23, D.C. Mead of the Small 
Business Office is J. F. Lenahan. whose 
telephone number is OXford 6-4792. 
Procurement Plans and Review is un- 
der S. Patigan, assisted bv T. F. Con- 
nors. Their numbers are Oxford 6-4452 
and OXford 6-6022. Subcontracting 
Officer is George W. Wilson, OXford 
6-6558. 

This office is under the control of 
the assistant chief of the bureau for 
contracts. This part of the Bureau has 
the main interest in the specialized 
area of applying provisions of the 
Armed Services Procurement Regula- 
tions (see p. 62). although many other 
have active roles in the administration 
of contracts. 

As in the case of every assistant 
chief's office, the contracts office co- 
ordinates work in the field. The field 
organization is divided into three gen- 
eral areas under Bureau of Naval Weap- 


ons Fleet Readiness Representatives At- 
lantic, Central and Pacific. 

Each of the area offices controls pro- 
curement offices located in contractor 
plants and cities where there are a 
number of contractors in a specific dis- 
trict. The plant and district offices arc 
under Bureau of Naval Weapons Rep- 

It is the duty of each representative 
to manage a contract from all aspccts- 
fiscal, performance and technical. For 
the various functions he is responsible 
to the various assistant chiefs of the 
bureau. Thus for price and cost 
analyses, contract adjustments, nego- 
tiations and contract awards, his con- 
tact is the assistant chief for contracts. 

Future programs are the special prov- 
ince of the assistant chief for research, 
development, test and evaluation 
(RDTE). The research and engineer- 
ing division of this office is concerned 
with research, materials, engineering 
and nuclear applications for propulsion, 
explosives, vehicles and electronics from 
the standpoint of proving concepts 
and providing information leading to 
component development. 

The aircraft division is the largest 
one reporting to tire RDTE assistant 
chief. It is composed of design desks 
covering fighter, attack, rotary wing, and 
patrol and support aircraft. Power plant, 
airborne equipment, avionics and air- 
frame design branches complete the 
division. 

Reporting to the same assistant chief 
is the missile division, which covers all 
missiles except the Polaris submarine- 
launched intermediate range ballistic 
missile, which is under a special project 
office. Two offices cover the air- 
launched and ship-launched missile 
programs. Missile propulsion and mis- 
sile ordnance (warheads) are separate 
branches. 

Anti-submarine warfare and ship in- 
stallations arc the two other divisions 
under RDTE. 

When RDTE projects become pro- 
grams for eventual production, they 
come under purview of the assistant 
chief for program management. Direc- 
tors who report to this assistant chief 
cover ship programs, strike warfare 
programs, undersea warfare programs, 
anti-air programs, support systems pro- 
grams and logistic programs. 

Each of the program officers or man- 


agers under these directors has greater 
influence on the bureau representatives 
in the field than any other working level 
person under other assistant chiefs in 
the control of production programs. 
This is the closest analogy to the Air 
Force System Program director. 

There is a strong possibility that 
Navy procurement machinery may un- 
dergo a major reorganization in 1963. 
Studies have been under way since 
early this year. There arc indications 
that the old bilinear system will be 
abolished and an organization resem- 
bling those of the Air Force and Army 
will emerge, where all applied research, 
development, production and logistic 
support would be placed under one or 
two commands. In some ways the 
Navy’s present organization fragments 
these efforts, in a manner similar to the 
Army’s old technical services. 

Following is a list of Navy offices and 
personnel dealing with procurement: 


DEPARTMENT OF THE NAVY 
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Army Revises 

Washington— Most radical reorgani- 
zation of procurement machinery of all 
the armed services was effected by the 
Army this year. The Army Materiel 
Command (AMC) combines the ap- 
plied research, development, produc- 
tion and logistics functions which for- 
merly were fragmented among technical 
services, some of which had been in 
existence since 1776. 

AMC is still in its shakedown period. 

Lt. Ccn. Frank S. Besson, Jr., and his 
staff are still tying together the wide- 
spread activities which formerly be- 
longed to the technical services. The 
task of eliminating duplication in the 
procurement organization will last sev- 
eral years. Local economic and political 
factors will be the major obstacles to 

The scope of AMC responsibilities 
goes one step further than that of the 
Air Force with its Systems Command 
and Logistics Command, which came 
into being early in the Kennedy Admin- 
istration. AMC combines the functions 
of both of these. 

AMC was formed last May 8 and 
became operational Aug. 1. At that 
time, it took over the direction of mate- 
riel activities of six of the seven tech- 
nical services— the Ordnance Corps. 
Quartermaster Corps, Signal Corps, En- 
gineer Corps, Transportation Corps and 
Chemical Corps. Tire specific areas of 
responsibilities cover research and devel- 
opment. inventory management, main- 
tenance and disposal. 

AMC will spend about S7.5 billion 
per year and control an inventory worth 
S23.5 billion. It directly employs 20,000 
military and 166,000 civilian personnel 
in activities stretching from coast to 
coast and overseas. 

Headquarters for AMC is located in 
building T-7 on the grounds of Wash- 
ington National Airport here. It oper- 
ates through seven major subordinate 
commands which serve as a mid-man- 
agement level. These commands in 
turn control a great number of centers, 
depots, laboratories, arsenals, mainte- 
nance and overhaul shops, proving 
grounds, test ranges, procurement of- 
fices and transportation terminals. 

Army has decided to make maximum 
use of the "vertical management” tech- 
nique in many of its projects. The ver- 
tical management concept is similar to 
the "red line" management technique 
used by the Air Force in its 13 desig- 
nated systems. Vertical management 
makes use of a complete team of spe- 
cialties for any given project. Horizon- 
tal management, on the other hand, 
makes specialties pools available to a 
number of projects. AMC has desig- 
nated 31 projects which will come un- 
der this form of management. 
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Procurement, Forms Materiel Command 


These are the projects of special in- 
terest in the aerospace industry: 

• Special warfare. Procurement of all of 

such as in Southeast Asia are coordi- 
nated under this project manager. 

• Light obervation helicopter. The 
LOH competition, which involves the 
development of prototype aircraft by 
Bell Helicopter Co., Hiller Aircraft Co. 
and Hughes Tool Co., is aimed at re- 
placing the Army's fixed-wing L-19 air- 
craft and H-15 and H-23 helicopters. 
The winner is expected to produce 
more than 3.000 aircraft by 1970. 

• Shcridan-Shillclagh. This refers to an 
annored reconnaissance airborne assault 
vehicle equipped with armament suit- 
able for both the antitank and infantry 
support roles. If is being developed by 
Aeronutronic Division of Ford Motor 
Co. 

• Aircraft weaponization. This is aimed 
at providing a varied selection of weap- 
ons to support ground and air tactical 
missions. Some present weapons will 
be modified and improved and new 
ones will be developed. The principal 
types of weapons arc machine guns, 
small caliber explosive shells, rockets 
and anti-tank guided missiles. 

• Mohawk observation aircraft. The 
OV-1 (formerly AO-1) is being built 
by the Grumman Aircraft Engineering 
Corp. It is capable of day and night 
photography in one configuration and 
electronic surveillance and target loca- 
tion with side-looking radar in another. 

• Caribou aircraft. This short-takcoff- 
and landing twin-engine assault trans- 
port is now in production in quantity 
by dc Havilland of Canada. 

• Iroquois helicopter. The IIU-1 is a 
single-rotor turbine-powered helicopter 
being built in quantity by Bell. 

• Chinook helicopter. The CII-47A 
(formerly HC-1B) is a twin-engine, tan- 
dem-rotor medium transport being pro- 
duced by the Vcrtol Division of the 
Boeing Co. 

• Satcom (formerly Advent). The Army 
Satellite Communications Agency has 
responsibility for development of sur- 
face terminals for the operational satel- 

vcloped by the Defense Dept. 

• Nike Zeus. This anti-missile missile 
system is being developed and tested. 
No production go-ahead has been given, 
however. 

• Lance (formerly Missile B). This 
tactical missile for battlefield use is in a 
program definition phase prior to selec- 
tion of a prime contractor. 

• Pershing. This replacement for the 
Redstone is a two-stage, solid-propellant 
tactical missile capable of being fired 

It is being produced in quantity by 


the Martin Co.’s Orlando Division. 
Range capability is up to 300 mi. 

• Sergeant. Range capability of this re- 
placement for the Corporal is up to 75 
mi. It is also powered by solid propel- 
lants. It is produced by Sperry Rand 
Corp. 

• Mauler. As an air defense guided mis- 
sile. Mauler will be able to shoot on-thc- 
movc from its mobile launcher at super- 
sonic aircraft and short-range missiles 
and rockets deployed against front line 
troops. It is still in the applied research 
stage. 

• Hawk. This air defense missile is in 
production and in use in the U. S. Army 
and is being manufactured in Europe 
for five NATO members. Raytheon is 
prime contractor. 

• Nike Hercules. This air defense mis- 
sile, powered by two solid propellant 
stages, is in operational use. It is de- 
signed to knock down high flying air- 
craft. It has the highest altitude capa- 
bility in the U.S. inventory. Western 
Electric is the prime contractor. 

• CCIS-70, Command Control Infor- 
mation System. Aim of this system is to 
miniaturize computers so that battle- 

handling svstems readily available. It 
is still in the applied research stage. 

As one of the major subordinate com- 
mands of AMC, the Army Mobility 
Command has cognizance over most of 
the aircraft procurement functions. 

Complete list of elements of the new 
Army Command and areas covered fol- 



ARMY MATERIEL COMMAND: 



Director of Procurement and Production; 
U. S. Army Headquarters; 




MOCKUP OF HUGHES OH-6A light observation helicopter shows 4-placc seating capability. 


1963 AVIATION WEEK and SPACE TECHNOLOGY BUYERS' GUIDE ISSUE 


AVI O N I CS 


Avionics Price, Quality Demands Growing 


By Philip J. Klass 

Several important trends will increase the emphasis on quality and price— 
particularly the former— in the market served by several thousand avionic 
equipment, subsystem and component suppliers. 

Foremost, perhaps, is the Defense Dept.'s new emphasis on placing major 
procurements on an incentive-type contract in which the prime contractor’s 
profit margin depends upon his costs, meeting his schedules and upon the per- 
formance of the end product. 

Of these several factors which enter pliers who operate in the avionics field, 
into the final appraisal, the most im- Small components such as resistors 
portant consideration in most incentive and capacitors, once produced by low- 
contracts will be the end product per- cost, mass-production techniques-’which 
formancc and reliability. This has im- satisfied the needs of the electronics in- 
portant implications both for major svs- dustry of several decades ago when its 
tern producers and the hundreds of major customer was the home entertain- 
smaller component and subsystem sup- ment market— must now be fabricated. 



handled and tested as if each had a 
value thousands of times greater than 
its actual cost. 

In fact, each does have a value which 
far exceeds its actual cost, particularly 
if it is destined for use in a vital weapon 
such as a Minuteman ICBM, a Midas 
early warning satellite, or a militarv 
communications system. The failure of 
a single resistor selling for less than SS 
may incapacitate a satellite which cost 
SI 0 million or more to build and 

Where formerly resistors and capaci- 
tors used to spill off mechanized produc- 
tion lines by the thousands, were 
dumped into cartons and shipped to a 
customer, a radical change is taking 
place in companies that supply com- 
ponents for major defense and space 
programs. 

Growing numbers of companies arc 
producing high reliability components 
in special air-conditioned ultra-clean 
rooms, a type of facilitv seldom found 
outside the gyro manufacturing field a 
few short years ago. 

Manufacturing processes must be 
carefully controlled to assure that proto- 
type units which successfully passed 
rigorous qualification tests are truly rep- 
resentative of the units that subse- 
quently are delivered to the customer. 

Component suppliers who once had 
complete freedom to introduce product 
improvements or new processes at their 
own discretion increasingly will find 
that such changes can not be made 
without the written permission of their 
customers. And to obtain such permis- 
sion will require an extensive new scries 
of product re-testing to assure that the 
new process does not adversely affect 
perfonnance or reliability. 

For example, on the man-rated Titan 
2 booster to be used for Gemini, the 
Martin Co. as prime contractor will re- 
quire an officer of each of its suppliers 
to submit a statement certifying that 
no changes have been made between 
the time that prototype units were ap- 
proved and the subsequent production 
hardware is delivered. 

In selecting components for use in 
the Telstar communication satellite. 
Bell Telephone Laboratories not only 
tested prototypes to determine which 
types could be expected to offer the 
greatest reliability, but it also carried 
out extensive aging-screening tests on 
production units to select the best of 
these for actual use in the satellite. 

Components that showed less than 
normal aging during screening tests were 
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rejected as well as those that experi- 
enced greater than normal aging, even 
though the former might have given 
Telstar slightly better performance ini- 
tiallv. But this less-than-nonnal aging 
might result from two intrinsic faults 

another but which in time would lead 
to failure. 

Product uniformity is considered to 
be an important clue to product reliabil- 
ity. For component manufacturers, this 
will mean increased use of automation 

factors. For those operations where 
human skills and/or ludginent is re- 
quired. manufacturers must improve the 
motivation of workers on the line so 
that each knows that a single slipshod 
or careless act may be responsible for 
leaving two astronauts stranded on the 
moon, or seriously weaken the nation 

Motivation which prompts top man- 
agement to put in long hours to get an 
important job out on time must be in- 
jected among workers, who need the 
same sense of responsibility. 

Products of avionics companies can 
be expected to undergo an even greater 
change during the next several years. 

In many instances these will be new 
products coming out of new technology. 

of old products, abandoned five vears 
ago as the emphasis shifted to ICBMs 
and to space. There is growing evidence 
that the Administration intends to 
place increased emphasis on expanding 
limited war capabilities. 

There will be increased emphasis on 
conventional (non-nuclear) weapons and 
weapon delivery systems— also on aerial 
reconnaissance systems, both optical 
and infrared for limited warfare. 

Many of the technological advances 
of the last five years, developed to meet 
the needs of ICBM warfare and space, 
should find important uses in limited 

For example, the application of re- 
cent developments in microcircuitry 
should permit a major reduction in the 
size, weight and power consumption of 
avionics equipment, making it passible 
to build a great deal more capability into 
a small, lightweight militarv aircraft. 

One of the most dramatic techno- 
logical advances in the avionics field has 
been the optical maser (laser). In little 
more than two years, the laser has cap- 
tured the imagination of scientists in 
hundreds of companies, building an- 
other important technological bridge be- 
tween electronics and optics. 

Devices and techniques which pre- 
viously had a market limited to a hand- 
ful of optical companies or research 
laboratories suddenly are in demand by 
dozens of avionics companies seeking to 
exploit the laser for weapon systems, 
radar or communication applications. 
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MANAGEMENT 


Small Business Share Grows in Contracts 


By Katherine Johnson 

Washington— Small business is but- 
tressed bv government in its fight to 
hold position in this era of rapidly ad- 
vancing technology and the big man- 
agement required to direct it. 

Defense Dept, has a vertical organiza- 
tion, extending from a broad-base field 
operation to a top-policy command in 
the Office of the Secretary of Defense, 
specifically dedicated to channeling de- 
fense dollars into small firms. 

Small Business Administration, 
which exists for the sole purpose of 
counseling, assisting and protecting 
small business, is one of the fastest- 
growing agencies in Washington. Its 
staff has increased from about 2,300 
employes to some 3,400 during the past 
two years— a growth of 48%. One of 
SBA’s functions is to maintain close 
contact with Defense Dept, and other 
procurement agencies. 

Overseeing the Defense Dept, and 
SBA are the Senate Select Committee 
on Small Business and the House Select 
Committee to Conduct a Study and 
Investigation of the Problems of Small 
Business. Both groups are unanimously 
authorized each session to continue 
their activities on behalf of small firms. 
Annual public hearings before the 
Senate committee focus on government 
aerospace procurement policies, pro- 
grams and projects aimed at strengthen- 
ing the position of small companies. 
Both committees arc staffed to handle 
the individual problems of small firms 
on a case-by-case basis during the year. 

What makes a business "small"— 
and thus eligible for special govern- 
ment treatment— depends on adminis- 
trative judgment using criteria such as 
number of employes, annual sales vol- 
ume, and type or activity. The divid- 
ing line between "medium” and 
"small" is fuzzy. The rule-of-thumb 
definition in government circles— which 
still has innumerable exceptions— 
is that a "small” business is one with 
fewer than 500 employes. 

Two weeks after taking office, Presi- 
dent Kennedy spurred his Administra- 
tion to strengthen small business by 
showing personal interest. In a memo 
to Defense Secretary Robert S. Mc- 
Namara, Kennedy wrote, on Feb. 6, 
1961: 

“I note that Congress has once again 
criticized the Department of Defense 
for not giving more contracts to small 
business. I think it would be useful 
for you to have someone look into ex- 


actly how this is handled and whether 
it is possible for the Defense Depart- 
ment to put more emphasis on small 
business . . .” 

The outcome was Defense Dept.’s 
"Operation Booster,” which set— and 
more than attained-a goal of a 10% 
increase in awards to small business 
during Fiscal 1962, compared with 
Fiscal 1960. 

The percentage in number of awards 
increased from 16.1% in Fiscal 1960 
and 15.9% in Fiscal 1961 to 17.7% 
in Fiscal 1962. This reversed a five- 
year downward trend. 

The percentage increase in dollar vol- 
ume was even greater. The S4.6 billion 
that went to small business in Fiscal 

1962 compared with $3.4 billion in 
Fiscal 1960-a 35% increase. 

Operation Booster was accomplished 
by assigning an improvement quota to 
every principal procurement organiza- 
tion within the department, against 
which their performance was measured 
monthly. 

Defense Dept.'s goal is to increase its 
awards to small business by $200 to 
$300 million annually during Fiscal 

1963 and Fiscal 1964. 

Air Force, because of its requirement 
for big aerospace contracting, is sub- 
stantially below the Defense Dept, 
averages in direct awards. USAF chan- 
nelled SI billion, or 9.6% of the total 
number of its contracts, to small finns 
during Fiscal 1962. 

Defense Dept, is now concentrating 
on subcontracting as the most fertile 
field in which to increase small business 
participation in procurement. 

Richard W. Webb, who heads De- 
fense Dept.’s Directorate of Small Busi- 
ness, is visiting the headquarters of each 
of the 150 biggest defense contractors 
to review their small business programs, 
accompanied by representatives of the 
military service with small business 
cognizance over the company. Thirty 
have already been reviewed. \Vebb will 
visit the 120 remaining over the next 
12 months. 

Air Force has been assigned respon- 
sibility for the small business subcon- 
tracting programs of 140 of the largest 
contractors. Army and Navy each have 
been given responsibility for about 75 
big firms. 

The goal is to increase subcontracting 
by $300 million annually for the next 
three years. Defense Dept, estimates 
that small business subcontracts in- 
creased by about $200 million over the 
past year— from $3.5 billion in Fiscal 


1961 to $3.7 billion in Fiscal 1962. 

These arc the approaches being used 
by Defense Dept, to make possible more 
small business participation in big 
procurements, as well as achieve more 
competition: 

• Break-out. This involves dividing one 
big procurement into smaller separate 
procurements. For example, generally, 
after production requirements have been 
established by a weapons system con- 
tractor, parts of the system can be 
offered for separate procurements in 
which small business might compete. 

• Make-or-buy. This involves continu- 
ous study and Surveillance of prime con- 
tractors' programs to assure that a 

C >er amount of work is made available 
small business subcontracting rather 
than produced in-plant. 

• Alternate buy. This involves shifting 
from the former practice of buying re- 
plenishment items— notably aeronautical 
spare parts— from a sole source, the 
original producer. 

Success in increasing contract break- 
out and decreasing sole source procure- 
ment usually hinges on obtaining draw- 
ings and specifications from the prime 
contractor. Over the past year. Defense 
Dept, has been under criticism from 
several congressional committees for 
being lax in doing this. 

Under a formal agreement between 
Defense Dept, and SBA that has been 
in effect for several months, SBA is 
given access to all subcontracting rec- 
ords for double check. Under the agree- 
ment major contractors are required to 
maintain records reflecting how many 
large and how many small firms were 
solicited for subcontracts; how many 
large and how many small firms bid; 
what firm received the award, and, if 
applicable, why small business did not 
receive the award. 

In addition to Defense Dept.'s own 
program, SBA programs offer financing, 
technical, and management assistance 
to give small firms the capability to com- 
pete effectively for defense and other 
business. 

SBA loans, granted to small firms that 
could not obtain private financing, 
mounted from $195 million during cal- 
endar 1960 to $370 million during 
1961. 

In addition, SBA is authorized to 
license and give financial assistance to 
small business investment companies 
which, in turn, make long-term loans 
and equity capital available to small 
firms. A total of 656 have been licensed. 
SBA’s budget to help small firms de- 
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velop research, engineering, and produc- 
tion capability and improve manage- 
ment has increased from S4.4 million 
two years ago to S6 million this fiscal 

The government’s organization for 
giving guidance and assistance to small 
business is extensive. Defense Dept.’s 
Directorate of Small Business has equal 
status with the Directorate for Procure- 
ment Policy and the Directorate for 
Procurement Management under Dep- 
uty Assistant Secretary of Defense 
Graeme Banncrman. Banncrman senes 
under the Assistant Secretary of Defense 
for Installations and Logistics Thomas 
D. Morris. 

Armv, Navv, Air Force, and Defense 
Supply Agency each have small busi- 
ness offices at Pentagon headquarters. 

In the field, the defense establish- 
ment has small business specialists sta- 
tioned at 500 depots, commands, and 
other installations that engage in pro- 
curement throughout the U. S. 

SBA is headed by John F.. Home, 
formerly on the staff of the Senate Small 
Business Committee. It has 14 regional 
offices in major cities. 

Commerce Business Daily, published 
bv Commerce Dept, for an annual sub- 
scription charge of $20. tells the small 
businessman where to look for business. 
It lists: 

• Products and services which individual 
military- procurement offices currently 
plan to buy; 

• Proposed procurements by other gov- 
ernment agencies; 

• Subcontract opportunities offered bv 
defense prime contractors; 

• Prime contract awards, which furnish 
leads to possible subcontract opportuni- 
ties. 

All military procurement offices main- 
tain bidders’ mailing lists of finns ca- 
pable of filling given types of procure- 
ments. Firms on the list are supplied 
invitations to bid or requests for pro- 
posals when there is a new procurement. 

Following is a list of small business 
specialists in Air Force procurement 
offices. This list is followed by a list of 
Navy procurement office small business 
specialists. 




AIR FORCE SMALL BUSINESS 
SPECIALISTS 






Contract Management Regions 



in. Assistant Small Business Special- 
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AIR TRANSPORT 



PARTS AND MATERIALS foi the maintenance of a single fleet, sucli as American Airlines, will cost approximately $25-30 million annually. 


Airline Purchasing Rate Climbs Annuall y 


By James R. Ashlock 

New York— Airline purchasing, which 
involves billions of dollars a year for a 
vast variety of products, is increasing 
at a rate between 7-8% annually, in- 
dustry officials report. 

Airlines are primarily bulk buyers, 
maintaining inventories that run into 
millions of dollars. In one respect 
they view themselves as a "captive" 
market, since many of the items they 
require are regulated by federal stand- 
ards and availability from a limited num- 
ber of suppliers. 

This is particularly so with airframes, 
aircraft systems and engines. Once an 
aircraft and engines are bought, the 
manufacturers become the source of all 
replacement parts, including cockpit in- 
struments. 

"There arc some cases where we may 
buy items directly from the original 
manufacturer, provided it is consistent 
with FAA specification for the aircraft 
or engine and we have been certified to 
install it,” says Lee Glasgow, vice presi- 
dent of purchasing and supply for 
American Airlines. "But for the most 
part, wc buy through the airframe or 
engine manufacturer." 

Such procedure assures that the origi- 
nal design and certification specifica- 
tions arc maintained. 

Vast subcontracting system is neces- 
sary for support of the airline industry, 


benefiting a wide variety of manufac- 
turers. An airplane seat is one example. 

Only the scat frame is built by the 
seat supplier, who concentrates on de- 
sign for strength and comfort. Re- 
lated materials like upholstery, cushions 
and seat belts come from subcontrac- 
tors in practically every instance. 

Definition of "captive" buyer does 
not apply, however, in the broad area 
of airline purchasing outside the air- 
frame and engine market. Between 
40-45% of airline expenditures is for 
salaries. Millions also go into property 
leases, such as airport space and loca- 
tions for ticket and business offices. 

Glasgow says American's three largest 
expenditures are for fuel, S60-65 million 
annually; materials and parts, S23-30 
million, and food, S17-1S million. 

American, like all carriers, spreads its 
fuel purchasing over a number of oil 
companies. Glasgow says oil consump- 
tion by aircraft of just one airline is 
greater than any single company could 

"We pay about 12 cents per gallon 
for jet fuel,” Glasgow says. "An aircraft 
on a transcontinental flight will bum 
about 90,000 lb., or 1 5,000 gal.” 

The large expense for materials arises 
from the frequent replacement nature 
of much airline equipment, such as tools 
in maintenance bases, maintenance for 
ramp equipment and office materials. 

“Our printing bill alone for sta- 


tionery, manuals, ticket forms and other 
such items runs about SI 5 million a 
year.” Glasgow said. "It would be even 
higher if we didn't have our own print 
shop at La Guardia Airport." 

Airlines practice centralized buying, 
maintaining a central supply point and 
supplying their systems through requi- 
sition orders. American doesn’t buy be- 
yond a three-month supply period, al- 
though it may issue purchase orders for 
a full year to provide lead time. 

"Our volume of purchases has been 
increasing between 7-8% a year,” Glas- 
gow said. "At the same time, prices 
have been advancing about 5% an- 
nually, and we expect this rate to con- 
tinue for the next five years or more." 

Expenditures by airlines are high 
primarily because of the large cost of 
many items they need. Glasgow cites 
the constant speed regulator for an air- 
craft's generator, which is driven by the 
engine. 

"You can hold it in your hands,” 
he says, "and it costs $12,000-the price 
of two Cadillacs." 

Glasgow cites the airlines’ main pur- 
chasing problem as being inventory, 
with the related difficulty of obsoles- 
cence due to rapidly advancing tech- 
nology. 

"Our spare parts inventory runs 
about S65 million" he says, “and it ap- 
pears it will go to S90 million." 

He says the airlines are constantly 
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striving to get the aircraft and engine 
manufacturers to maintain this inven- 
tory for the carriers, the same as is done 
bv automobile builders. 

"Of course, the commercial field 
runs second to the military as a market 
for aircraft." Clasgow savs. “And since 
the military maintains its own parts in- 
ventory. the manufacturer is reluctant 
to provide the service just for commer- 
cial buvers.” 

Glasgow says the airlines must anti- 
cipate a good lead time when ordering 
parts, since the engine and airframe 
manufacturers won t initiate the supply 
procedure until they have the carrier’s 
purchase order in hand. 

Airlines are working collectively 
through the Air Transport Assn, of 
America to improve parts procurement 
procedures. Most practical tool yet de- 
veloped is ATA's Specification 200 plan, 
whereby integrated data processing tech- 
niques arc used in controlling a carrier’s 
purchasing program. 

Most of the major aircraft suppliers 
are already using the system, as are sev- 
eral of the larger airlines. Its use is ex- 
pected to become more widespread in 
the industry during 1963. 

Specification 200 should help allevi- 
ate the lengthy lead time now required 
to fill orders. Lead time now averages 
ISO days from many suppliers, and the 
airlines think it should be no more than 
30. 


Better coordinated purchasing pro- 
gram should also enable a reduction in 
the cost of many items. Many parts 
manufacturers, airlines complain, insist 
on producing individual job lots, rather 
than wait for a group of orders and then 
mass produce. Larger quantity produc- 
tion would help lower costs, and would 
also facilitate stock inventor)' for re- 
order, the airlines feel. 

As an alternative to mass production, 
airlines working through ATA have 
asked suppliers to keep at least a small 
supply of the most frequently needed 
parts on hand. For those of lesser de- 
mand, dies and raw materials could be 
maintained to speed production. Little 
response has arisen to the request, air- 

Airlines admit that some of their 
parts supply problem is self-created. By 
the time purchasers of the same air- 
craft complete their individual modifi- 
cations and svstenr installations, wide 
variances exist between airplanes of the 
same manufacture. This spawns the 
situation whereby parts manufacturers 
insist on filling orders in individual lots. 

Glasgow says that carriers arc at last 
coming around to more standardized 
airplanes— the Boeing 727 being the 
latest example. The 727s purchased by 
American. TWA. United and Eastern 
will be more alike over-all than any com- 
mercial aircraft since jets were intro- 
duced, he says. 


Individual characteristics of each air- 
line’s planes have caused each carrier to 
maintain its own parts inventory. 
TWA. for example, stocks approxi- 
mate!)' 200.000 individual parts for its 
mixed fleet of Boeing and Convair jets 
and Lockheed Constellation piston air- 
craft. 

"This large inventor)' is the main 
reason whv we’re hit with a big obsoles- 
cence rate." Glasgow says. "When, wc 
converted our jets from turbojet to tur- 
bofan engines, wc had to scrap SI 6 
million m parts such as water injector 
systems and sound suppressors." 

Sound suppressors cost the airlines 
approximately S2S.000 apiece originally, 
or SI 12,000 per airplane. 

With the industry rapidly converting 
to turbofan power, carriers are faced 
with no alternative but to scrap the 
expensive devices. 

“To illustrate how costs arc increas- 
ing.” Glasgow said, “the forward cowl- 
ing ring for our original turbojet en- 
gines cost S4.200. We received onr bill 
the other day for 25 spare cowling rings 
for the turbofan powerplants. II was 
for SI 2.000 apiece." 

Efforts are under wav among airlines 
to reduce costs through parts pooling, 
thereby reducing inventories. However, 
Glasgow says, the industry's material re- 
quirements will continue to grow, mak- 
ing it an mcrcnsinglv vital element in 
the consumer picture. 



Model Shows Configuration of Anglo-French SST 


Proposed Concorde Mach 2.2 transport, under development by a joint Englisli-Frcncli design and manufacturing team, will normally 
cruise at 55-60.000 ft. Aircraft would be built by British Aircraft Corp. and Sud Aviation of France, with support from both governments. 
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ALLOY NOMENCLATURE 


1. Table I — Nomenclature of Aluminum 


Powder Metallurgy Alloys 


XAP001 

XAP002 

XAP003 

XAP004 

XAP005 


8 

71" 

14 


Alcoa capability at work. > . 

guaranteed properties up to 



APM PRODUCTS 


2. Table II— APM Product Chart 


9QO°F for an aluminum alloy 





Do you want quality? Do you want reliability? 



See us. 


Would you like to have more information on these aircraft products? Write us in Utica, New York. Export: Bendix 
International, 205 E. 42nd Street, New York 17. West Coast: 117 E. Providencia, Burbank, Calif. Canada: Aviation 
Electric, Ltd., 200 Laurentien Blvd., Montreal, Quebec. 


Bendix Utica Division 





PRODUCTION of Piper Clicrokccs is earned out at Piper’s new facility at Vcro Beach, Fla. 


Business Flying Grows as Major Market 


By Erwin J. Bulban 

Dallas, Tex.— General aviation today is a $ 2 -billion-per-year business— count- 
ing sales of aircraft, fuel, oil, parts, supplies and sendees. 

About 75.000 operating airplanes in the general aviation category annually 
log more than triple the number of hours flown by U. S, scheduled commercial 
airliners and arc by far the greatest users of the nation's airports and com- 
munications and navigation facilities. 

Dominant share of these general avi- 
ation expenditures and flying hours 
stems from the business flying category 
airplanes utilized by corpor 


:s people. 


myriad other busi , 

Business airplanes account for nearly 
half the fleet of general aviation aircraft, 
but fly more than half the 12 million- 
plus hours logged bv the total privatclv 
owned aircraft fleet. And it is to this 
segment of the general aviation market 
" ' " ' ’ aircraft manufactur- 




e than tripled 


keved their major efforts. 

Manufacturers have me 
the dollar volume and 
volume of private airplanes in the past 
decade in exploiting the need of busi- 
i for private air transpoi' '' 


Only five 


This is echoed by findings of other 
studies, including those by the Federal 
Aviation Agency, which foresee annual 
dollar volumes of manufacturers of air- 
salesmen and frames alone climbing steeply from the 
current level of approximately SI 50 mil- 
lion to S750-S800 million by 1970. 

Since there is no accurate system of 
reporting on the activities of the indus- 
try’s far-flung field organization and the 
numerous independent sales and sendee 
companies providing ground support 
for this fast-growing private aircraft fleet, 
it would be difficult to project how 
much the current S2 billion annual 
level of industry sales and sendee will 
rise to keep pace with the numbers of 
business planes that will be in opera- 
tion. But current production levels are 
theoretically providing sufficient air- 


:r had a 


planes to fill several new airports of 
200-plane capacity per month, a Beech 
executive points out. Attendant require- 
ments for selling, hangaring and sen- 
icing this volume clearly points toward 
the need for facilities for pumping con- 
siderable additional quantities of fuel 
and oil, equipment for towing these 
airplanes about, shops and tools to sen- 
ice them and restaurant facilities to 
accommodate their passengers. 

To handle their products and build 
sales volume, the manufacturers seek to 
double their current number of distribu- 
tors and dealers in this country over the 
next few years. To this could be added 
the many fixed base operators who are 
enlarging their facilities or expanding 
the number of bases they operate. 

The extent to which the business 
aircraft senice business has grown can 
be understood by looking at the opera- 
tions of one of the larger companies, 30- 
year-old Southwest Airmotivc Co., of 
Dallas, which now has a payroll of S3 

Diversified to include jet and piston 
engine overhaul for the military and 


choice of’ 25 models. Today the list 
includes more than 40 models, with 
approximately one-third of them multi- 

All signs point to general aviation, 
and business flying in particular, going 
one way— up. Beech Aircraft Corp.. 
one of the more conservative represen- 
tatives of the industry, predicts that the 
present business airplane population 
will double in the next 10 years. 


Business Aircraft Sales and Forecasts 


. . . S 25,542,600 
. ...$ 91,012,000 
....$200,000,000 
. . . $400,000,000 
. . . $800,000,000 
lotted by mamifac- 


1963 AVIATION 


TECHNOLOGY BUYERS' GUIDE ISSUE 




for DESIGN, DEVELOPMENT and PRODUCTION 
of Gas Turbine Accessories 

Holley started to design and build aircraft fuel controls iii 1927— the year 



manufacture of gas turbine components should be yours. Try them— see 
how they will help! 



division that spends $2.5 million an- 
nually keeping up its inventory for resale 
to fixed base operators and airlines, 
Southwest Ainnotive has a total facility 
whose replacement value is estimated 
by management to be in the neighbor- 
hood of $S million. In addition, it is de- 
veloping a facility at Meacham Field in 
Ft. Worth which will require an invest- 
ment of more than $1 50,000 in hangars, 
fuel tank farm, fuel trucks and aircraft 
servicing equipment over the next year. 

That the company is a large pur- 
chaser of many products and supplies is 
evident in scanning data on recent oper- 
ations— in the first six months of 1962 
it took care of approximately 13,500 air- 
planes. into which its trucks pumped 
nearly 2.1 million gal. of fuel at Love 
Field. Last year, the service firm esti- 
mates it spent approximately 5300,000 
on shop supplies, such as chemicals and 
solvents, light-dutv shop equipment and 
the like for day-to-day operation, about 
S20.000 for office supplies, some $50.- 
000 on building maintenance supplies 
and more than 5100,000 on utilities. 

Franchised distributors and dealers, 
which are the backbone of the manufac- 
turing operation, do an annual volume 
of business many times that of airframe 
sales alone. The distributors and deal- 
ers of Beech Aircraft Co. alone have 
done gross annual business, including 
sales of new and used airplanes, parts, 
service, fuel and training, approximately 
equal to the entire business plane manu- 
facturing industry’s sales of new air- 

Like other manufacturers. Beech is 
scouting new dealers to add to its 
lineup, with the realization that they 
can find a share in the industry's sales 
volume of some $900 million annually 
in aircraft accessories and services. Like 
the independent operators, these out- 
lets provide ready markets for new 
ground servicing equipment, tools, 
buildings and supplies necessary to con- 
duct their business. 

Sales and service business runs into 
large volume, according to an FAA 
survey. Approximately 18,000 engine 
overhauls are done on general aviation 
aircraft in the U. S. each year, and it is 
estimated that a retrofit market for 
radio equipment alone in this market 
currently exceeds 560 million. 

Manufacturers are a primary market 
for supplies and services. Cessna, with a 
line of 19 different models planned in 
the year ahead, which it expects to be 
the best in its history, is planning a 
production plant, expansion program 
costing more than SI million to handle 
its anticipated increased output. 

Last year this company spent some 
$26.8 million with vendors and suppliers 
for such things as engines, propellers, 
radios, upholstery materials, sheet metal, 
plastics and associated hardware for its 
business plane line. 
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NEW AEROSPACE PRODUCTS 


Miniaturized 3-way Solenoid Valve 

High pressure. 3-way miniaturized 
solenoid valve is designed for applica- 
tions requiring high speed control of 
actuators and as a remote check-out de- 
vice for pressure switches and transdu- 



Device has operating times in the five 
millisecond range, features compactness 
and has all ports in a single plane. 

Orifice sizes range from .010 to .030 
in. The valve is made with i in. and 1 
in. tubing connections as standard. 

Flodyne Controls. Inc., 1701 Eliza- 
beth Ave., Linden, N. J. 

Precision Clinometer 

Precision clinometer reads angles to 
five seconds of arc, and by estimation 
to one second. 

The instrument. Model TB-96, per- 
mits reading over a 360 deg. range. Tire 
horizontal plane is indicated by a pre- 
cision level; inclination is read directly 
from a high-accuracy circular glass scale 
through the reading microscope. 



The glass circle, divided from 0 to 
360 deg. at 10-min. intervals and 
figured every degree, rotates with the 
spirit level about a horizontal axis. Sub- 
division of the 10-min. graduations is 
made by 3n optical micrometer, the 
scale of which is divided at 5-sec. inter- 


vals. Eyepiece is inclined at a 45 deg. 
angle and can be rotated to position for 
most convenient reading. 

Applications include inertial guidance 
test stands, and control equipment, 
radar antennas, and angular work on in- 
dustrial machine tools. 

Engis Equipment Co., Div. of Engi- 
neering and Scientific Instrumentation. 
431 S. Dearborn St., Chicago 5. 111. 

High Vacuum Manipulator 

Manipulator. MRC V4-120, is de- 
signed to grasp, lift, turn or move in 
vacuums in the 10' ; region. 

Device is made of stainless steel and 
aluminum and sealed with Viton O 
rings on a ball joint. Movement is with- 
in a 60 deg. cone. Quality is assured by 
helium leak check and 100% inspec- 
tion. the manufacturer says. 

MRC Manufacturing Corp., Orange- 


Rocket Test System 

Portable rocket engine test stand 
equipped with a small rocket engine and 
associated controls and instrumenta- 
tion is designed for use as a research 
tool in materials, propellant or plume 
studies or as an advanced training aid. 



Called Labroc Model V, the system 
simulates the characteristics of current 
liquid propellant rocket test engines in 
terms of combustion efficiency, flame 
temperature, Reynolds number and 
nozzle temperatures. Console displays a 
continuous monitoring of thrust, com- 
bustioji chamber pressure, fuel flow, 
oxidizer Bow, coolant flow, oxidizer feed 
pressure, fuel feed pressure, coolant in- 
let and outlet temperatures. Rocket en- 
gine is a watercooled bi-propellant en- 
gine producing one to five of thrust. 

Special rockot testing experience is 
not necessary since propellant storage, 
handling and safety devices have been 
built into the system, the manufac- 
turer says. 

Astrosystcms Inc., 1275 Bloomfield 
Ave., Caldwell Township, N. J. 


for PRODUCTION of Your 
Own Precision Parts 

Look close-up at the fuel controls on one of 
today's jet aircraft engines. I ntricate? Com- 
plicated?That’sforsure, and you'll appreci- 
ate that it takes "skilled hands" to build 
them. Holley Aircraft has those hands . . . 
performance-provenandavailabletoyoufor 
precision manufacture of yourown designs. 



Division of 


HOLLEY CARBURETOR CO. 
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Need a synchro? 



Send for one of these 


One of the advantages you’ll find in coming to us for 
Autosyn® synchros is the personal touch. Our sales engi- 
neers work very closely with our customers. 

Another advantage, of course, is the complete line that 
we offer. We manufacture and sell close to a thousand 
different types of synchros. Some of the parts have 
measurements as close as 50 millionths of an inch. All 
parts are ultrasonically cleaned before assembly. 

We are currently working on units that will operate 


or one of these. 


efficiently in temperatures as high as 1200°F. And we are 
supplying synchros that are resistant to nuclear radiation 
and are capable of efficient operation at 800°F. 

Our test and assembly facilities have been expanded to 
an area covering 14,000 square feet. New equipment is 
permitting production of parts accurate enough for use in 
space and missile applications. So you see, there's nothing 
we can’t handle in the way of synchros. Call us in South 
Montrose, Pa.; Phone Montrose 570, TWX 199. 




Montrose Division 






The turboprop Gulfstream — available now without major modification 
for high-priority personnel (24), cargo, airways checking, navigational 
training. Cruising speed: 350 mph to 30,000 feet altitude. Range: trans- 
continental. Payload : 10,000 lbs. Lands, takes off from virtually any mili- 
tary airfield. Not a “stopgap” airplane. The Gulfstream has been designed 
to fit long-range logistics planning for the next 20 years. Utility, perform- 
ance, low operating costs. That’s why nearly 90 Gulfstreams are now in 
operation with worldwide corporations and the Federal Aviation Agency. 



GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 




First as a matter of record ... Scotch* brand Instrumentation Tapes 



World’s widest tape selection offers heavy-duty 
constructions for every instrumentation need! 


Today’s stepped up pace for data recording calls for 
magnetic instrumentation tapes that stay cool despite 
ever-increasing transport speeds, greater tensions, 
high heat b6ild-up at recording heads. And the 
‘•Scotch" brand Instrumentation Tape line, with a 
tape for every instrumentation requirement, now in- 
cludes 16 heavy-duty constructions that conquer 
difficult operating environments. 

“Scotch" Heavy Duty Instrumentation Tapes are 
made with a special high-potency oxide and binder 
formulation that minimizes rub-off, withstands tem- 
peratures from— 40°F to as high as 250° F! Field tests 
prove these tapes last a minimum of 15 times longer 
than ordinary tapes— capture signal with certainty 
despite high pressures and speeds. 

The oxide coating affords nearly 1000 times greater 
conductivity than conventional tapes— drains off dust- 
attracting static charges to assure a clean tape pass 


lubrication pro- 
against head wear, ex- 
tape life! These three 



series of heavy duty tapes are available in a variety of 
widths and lengths . . . 

“400” series heavy duty tapes feature exceptionally 
long wear, excellent high and low frequency resolu- 
tion. 8 constructions — .18 and .43 mil oxide coatings 
on .65, I, 1.5 mil polyester backings; .56 mil coatings 
on I and 1.5 mil backings. 

"500" series heavy duty tapes combine long wear, 
outstanding smoothness to assure sharp resolution of 
extremely high frequencies. 4 constructions— I or 1.5 
mil polyester backings; .18 or .43 mil oxide coatings. 

"900” series heavy duty tapes, designed especially 
for Mincom CM-100 series Recorder/Reproducers, 
provide ultra-smooth recording surfaces for critical 

short wave length requirements. 4 constructions 1 or 

1 .5 mil polyester backings ;. 1 8 or .43 mil oxide coatings. 

Whatever your tape requirements— standard, high 
output, high resolution, sandwich or heavy duty— 
there's a right "Scotch" Instrumentation Tape. Con- 
sult your nearby 3M representative for helpful tech- 
nical details. Or write Magnetic Products Division, 
Dept. MO- 1 22, 3M Company, St. Paul 1, Minn. 


magnetic Products Division 


3m 
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BUYERS GUIDE SECTION 

PRODUCTS 

AND 

SERVICES 

More than 2,000 aerospace products and services are listed alphabetically. Aerospace 
companies in the U. S-, Canada, United Kingdom and Western Europe arc repre- 
sented. This listing spans 98 full pages and is the aerospace industry’s most compre- 
hensive source of product information and suppliers. Research and development organi- 
zations arc included, as well as manufacturers, test and service companies and suppliers 
of basic materials. Names of BUYERS GUIDE ISSUE advertisers appear in boldface 


capital letters, followed by the page numbers for their advertisements. 

INDEX OF PRODUCTS 
AND SERVICES 

page 235 

Alphabetical listing gives the names and page numbers of all products and services 
contained in the PRODUCTS AND SERVICES section. 

MANUFACTURERS 

INDEX 

Names and addresses of all organizations represented in the PRODUCTS AND SERV- 
ICES section are listed alphabetically in the MANUFACTURERS INDEX. Names 
of BUYERS GUIDE ISSUE advertisers appear in boldface capital letters, followed 

page 241 

b> Hie page uuni 

READER 

SERVICE 

Additional free information about products and services advertised can be obtained 
by using the Reader Service postcards contained in this BUYERS GUIDE ISSUE. 
Each advertisement has a Reader Service number. Circle this number on the postcard. 

P a 


DISTRIBUTORS 

INDEX 

Names and addresses of aerospace distributors are listed alphabetically. Names of dis- 
tributors advertising in the BUYERS GUIDE ISSUE appear in boldface capital letters. 

page 2<5T 

1 8 

U.S. AIR CARRIERS AND 
FREIGHT FORWARDERS 

page 2 63 

Corporate names and addresses of certificated air carriers, supplemental air carriers and 
air freight forwarders— interstate and international— are listed. 

INDEX OF PRODUCTS 
ADVERTISED 

page 265 

Alphabetical product listing provides quick reference to the product information con- 
tained in advertisements appearing in the BUYERS GUIDE ISSUE. 

FEDERAL AVIATION 
AGENCY CERTIFICATED 
REPAIR STATIONS 

page 267 

Aviation repair stations in the U. S. and overseas which are certificated by FAA arc 
listed by region. Names and addresses of repair stations are followed by code numbers 
which show the type of repair services performed. 

SEARCHLIGHT: 

Products and Services Index 
page 286 

Products and services offered by SEARCHLIGHT advertisers in the BUYERS GUIDE 
ISSUE are listed. 

ADVERTISERS 

INDEX 

page 292 

Alphabetical listing of all BUYERS GUIDE ISSUE advertisers. 



NAVIGATOR’S ASTROLABE, 1468, by which 
and latitude are deducible; claimed, since its invention 
in 150 BC, as the world's oldest scientific instrument. 
This is one of a series commissioned by the 
Canadian Marconi Company. A printed reproduction 
of this historic navigating instrument, 
inches, is readily available 




2113 years before DOPPLER 

Between the astrolabe and Doppler lie 2113 years of man’s attempt to 
mark an accurate track of his coming and going over the earth, and of his 
immediate position on its surface. Canadian Marconi Doppler provides a 
new measure to the navigator's art preceded by the astrolabe for latitude, 
compass for direction, sextant for position and chronometer for time. With 
the compass, CMC Doppler gives the art all these simultaneously, with- 
out human error, in the most accurate and reliable system used today. CMC 
designs and manufactures Doppler for “I” and "J" bands, Lat/Long and 
Along and Cross Track Computers, as well as Indicators. CMC Doppler Is 
applied to commercial transport, aerial survey, military transport, anti- 
submarine warfare, helicopters, V/STOL aircraft and supersonic aircraft. 





Sinclair Aturbo-s oils 



SPACE-AGE OILS DEVELOPED FROM SINCLAIR RESEARCH 


■ Used in commercial jet-liners for reliability 

■ Used in military jets and missiles for reliability 

■ Used in space exploration rockets for reliability 

There is no better proof of reliability — YOU CAN RELY ON TURBO -S OILS 

Sinclair aircraft oils 

SINCLAIR REFINING COMPANY *600 FIFTH AVENUE -NEW YORK 20, N. Y. 


TOO 



10,000 ACRES OF HELL 


...for continuous environmental testing of 
Caterpillar-developed military vehicles, their com- 
ponents, and the full range of Caterpillar diesel 
electric power plants 

A rugged complex of steep hills, sand flats, thick woods 
and rocky bluffs, the two Caterpillar proving grounds pro- 
vide a wide range of terrain and climate conditions... 
10,000 acres of mud, dust, snow and ice . . . desert and sub- 
zero temperatures. 

Located near Phoenix, Arizona, and Peoria, Illinois, 
the sites are in constant use by Caterpillar's 1300-man 
Research Department. Once a basic design has been ap- 
proved and a prototype developed, equipment is subjected 
to a series of rigorous tests. Through modern instrumenta- 
tion, performance data is quickly obtained and evaluated. 

Mobile instrument laboratories, 
like this dynamic measure- 
ments van, allow Caterpillar re- 
searchers to probe deep into 
the heart and liver of machines 


in actual field operation. The van’s crew is putting 
Caterpillar's mobile, rubber-tired eight-ton GOER through 
a strenuous test, simultaneously measuring 16 different 
operational characteristics. 

In addition to the comprehensive proving grounds 
facilities, Caterpillar maintains an extensive field testing 
and research organization wherever Caterpillar equip- 
ment is used— from baking deserts to arctic ice shelves. 
These experienced specialists work with other Caterpillar 
engineers and manufacturing people in every stage of 
equipment development— from basic concept to final 
manufacturing. It’s all part of Caterpillar’s continuing 
program for the development of new concepts in military 
vehicles, their components, and power packages. 

For more information, write Defense Products Depart- 
ment, Caterpillar Tractor Co., Peoria, Illinois. 


CATERPILLAR 





COMPLEX SHAPES-MAXIMUM 
MECHANICAL PROPERTIES 


This Aircraft Main Landing Gear Cylinder, 60" long 
and weighing 2400 pounds, is hollow forged in one 
press operation by Cameron’s split-die multiple ram 
process. Starting with steel produced by Cameron 
and vacuum degassed to meet rigid specifications, 
Cameron’s 11.000 and 20,000 ton forging presses and 
advanced forging techniques produce forgings of 
complex shape and uniform high strength. Note on the 
Certificate of Test, the greater elongation and reduc- 
tion of area in the test of the samples cut from the 
forgings as compared to the test of the samples cut 


from the billet. Observe also the uniform properties 
of forging test bars regardless of location or direction. 
These improved properties over the starting bar mate- 
rial are the result of Cameron’s forging techniques. 
Cameron produces forgings of Carbon Steel, Alloy 
Steel, Stainless Steel, Molybdenum, Titantium, Tung- 
sten, Tantalum and Columbium for aircraft, jet en- 
gines, missiles, nuclear components and industrial use. 
If you require forgings of these alloys with maxi- 
mum mechanical properties and cleanliness, call on 
Cameron. 
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For lO years, Computer Control Company 
has designed, developed and delivered 
a broad range of specialized digital systems 




REAL TIME COORDINATE CONVERSION COMPUTER 
continually positions two eighty-five foot 
parabolic antennas used to track orbit- 
ing satellites and space probe vehicles 

computer, and a microwave data link 
form the closed loop tracking system. 
Computer Control has also developed a 
Coordinate Conversion Computer now in 
use as part of an airborne telescope 
tracking system designed to photograph 



tection capabilities. DELTIC circuits digit- 
ize input signals and hold them in active 
storage, greatly compressing them in 
time for real-time signal correlation. 3C 
DELTIC equipment provides significant 
reduction in the complexity and size of 
signal processing equipment for applica- 
tion to sonar, radar, telemetry and audio 
spectrum analysis. 
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3C DIGITAL SYSTEMS ACTIVITIES 


□ Missile tracking and radio astronomy positioning 
Industrial process and machine tool control □ 

□ Data monitoring 

High-speed stored program scientific computers □ 

□ Real-time business data processing 

Time compression for signal processing □ 

□ Digital logic and computer training devices 

Computer language translation □ 

□ Information storage and retrieval 

Pulse pattern and range time code generation □ 

□ Digital positioning systems 

Complex test and simulation □ 

□ Space vehicle instrumentation and simulation 




COMPUTER CONTROL COMPANY. I 




Optimum Recuperator 
Match for Shaft Rower 
Gas 
Turbines 


Garrett-AiResearch 
recuperators improve 
specific fuel consumption 
up to 40%, with minimum 
size and weight ratios 
and highest reliability 



To be competitive, new military and industrial gas 
turbines will require optimum recuperator design and 
fabrication. Garrett-AiResearch experience in special- 
ised heat transfer systems includes : 

PRODUCTION 

More than 684,000 heat transfer systems fabricated 

ENVIRONMENT 

Thermal stress: 1000°F differential across unit 
Vibration testing: 0 to 1500 cps, 150 Gs 
Temperature range: -420 to 2200°F 
Heat transfer fluids: liquid metals, air, fuel, oil, 
gases, cryogenic fluids 
RELIABILITY 

AiResearch fixed boundary recuperators have no 


More than 700,000 hours already accumulated on 
production heat recovery units 
Garrett-AiResearch uses this experience in a recuperator 
optimization computer program to: (1) match all heat 
transfer parameters to engine manufacturers’ require- 
ments, (2) interpret parametric analysis, (3) select 
optimum design and material, and (4) fabricate reliable 
equipment. 

Garrett-AiResearch is working on recuperator optimi- 
zation programs with more than half the military and 
industrial gas turbine manufacturers in North America, 
and is fabricating and testing complete units. For further 
recuperator information, write to the AiResearch Manu- 
facturing Division, Los Angeles. 


| AIRESEARCH MANUFACTURING DIVISIONS • I.os Angeles 9, Calif on 
Systems and Components for: 



PRESSURES TO 5000 PSI 


FLOW RATES TO 50 GPM 

As a single source manufacturer of 
both pumps and drives, Pesco has a 
unique capability to custom-engineer 
hydraulic power supplies. Require- 
ments of size, weight, configuration, 
power input and power output can 
be met by matching Pesco electric or 
hydraulic motors with Pesco fixed 
displacement gear pumps or variable 
displacement piston pumps. Pesco 
hydraulic power supplies are now 
specified for major aircraft and 
missile programs . . . proof of Pesco’s 
capabilities to design, build, test, 
and deliver power supplies demand- 
ing high performance and reliability. 


INTEGRATED 


HYDRAULIC 
POWER SUPPLIES 


hydraulic 

power 

CUSTOM DESIGNED 
FOR AIRCRAFT, MISSILE, 
AND GROUND SUPPORT 
EQUIPMENT 




Request brochure 
and data sheets from 

I PESCO PRODUCTS DIVISION 


Hydraulic motors and turbine drives are also available as drives for Pesco power supplies 

I PESCO DESIGNED HYDRAULIC POWER SYSTEMS 

Pesco builds complete hydraulic power systems tor aircraft and missiles which 
include PESCO pumps and motors, reservoirs, fluid level indicators, filters, 
check valves, controls, pressure switches, temperature sensing elements, 
radio noise filters, connectors and fittings. 
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FEWER 


GREATER RELIABILITY 


With Lear Siegler Centrifugal Pumps 




ROLLWAY Precision Redid Roller Bearings 

designed for the space age 



Acceleration and deceleration shocks! Multi- 
ple G forces, both radial and axial! Plus thermal 
variations in the extreme! Each makes new 
demands on design and materials. All require 
advanced concepts in the alloying, melting, 
forging, grinding, dimensioning and stress 
relief of nigh-temperature, tight-tolerance 
bearing metals. 

Already operational in out-front aeronautical 


applications, new and more sophisticated Roll- 
way Precision Radials are on the boards or 
undergoing R&D for top aircraft producers. 

For a quick view of dynamic capacities, load 
ratings, limiting speeds, etc., ask for Precision 
Radial Catalog No. AR159. For a glimpse into 
potentials, let our R&D men discuss the possi- 
bilities with you. Rollway Bearing Company, 
Syracuse, N. Y. 


ROLLmnr- 
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AMP 

PUTS AN END 

TO EVERY 

circuit mmm 

problemIMI 


to provide you with more reliable 
delivery. From basic ring tongue te 
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Aeroquip Quality Products Simplify 


HP®*® mawm 




Aircraft and Missile Design problems 
' 01 QQ 

9 ijl Ah} 

Marman All-Metal CONOSEAL Joints lor connection Marman J11 and U11 Joints are used to conned ......... „ ulll 

of tubing and dueling of dissimilar metals subject to standard tubing for fuel, hoi air, and gas systems. Si2es seal all types of tubing, piping, duels, and ct 
extreme lemperalures. pressures and linear deflec- range from 1- through 8" lube O.D. Temperature range Sires are available from 1 - through 12- I 
Irons. Temp, range —425° to +1500°?; up to 4500 is —65° F. to +1000° F., operating pressures to 840 Temperature range —65° F. to +800° F„ 
psr, union tilting 16,000 psi. Standard sires for 1- to psi. Catalog 800. mauman division. pressures to 840 psi. Catalog 800. masman r 

12- O.D. tubing. Catalog 800. mahman division. 
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. . what other experienced fabricator but 
MAGNESIUM AEROSPACE PRODUCTS 


"Telstar", requiring the best choice of materials for a strength-weight 
ratio, made use of magnesium alloy fabricated frames, frame sec- 
tions and double-ring antennas to produce only 31 pounds of vital 
components. These structural frames and antennas met the very 
exacting requirements of the communications satellite and became 
only a fraction of the total weight. 

MAGNESIUM AEROSPACE PRODUCTS, pioneers in the develop- 
ment and application of magnesium fabrications, was the group 
selected to do the job. This decision was based on the following 
qualifications . . . three decades of magnesium fabrication; specially 
trained and skilled manpower; personnel, equipment and processes 
Government certified; and security cleared. These qualifications, 
along with 80,000 sq. ft. of modern manufacturing area, prototype 
or production quantities, job or custom operations, and reliability, 
quality and service highlighting every job, made MAGNESIUM 
AEROSPACE PRODUCTS the logical manufacturer. 

'Telstar'' components represent only one of the many important 
accomplishments of MAGNESIUM AEROSPACE PRODUCTS. MAP 
is equipped to meet any magnesium or aluminum fabrication re- 
quirement. Write today for additional information. 


MAGNESIUM 
AEROSPACE 
PRODUCTS, INC. 


900 PATTERSON At 



Spherco 

SPHERICAL 
BEARINGS & ROD ENDS 


'PRECISION BUILT 
FOR SUPERIOR 
PERFORMANCE" 



FEATURING... 

1 Quality engineered and produced 
’ Solid inserts 

1 Swage staking of 3-piece rod end 
1 Wide range of metals for races 



WRITE FOR BULLETIN 560 


6SIQQQ0 
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CREATES A NEW SOURCE 

FOR AEROSPACE FILTERS 
. . . UNCOMMITTED TO 
EXISTING TECHNIQUES 


Extensive design and 
manufacturing experience with, 
the accuracies demanded in 
aerospace fluid handling 
enables Hydrodyne to put its 
reputation for excellence on the 
line ... a line of fluid filters for 
every air and space application. 


This new line of high 
application filters is built with 
the same rugged quality and 
precision performance as 
Hydrodyne’s well-known 
bellows type Static Spring Seals 
. . . with new ideas and 
techniques. If it’s an 
aerospace filter, call 
HYDRODYNE! 
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duct couplings 


If your concern includes the reliability of pneumatic duct couplings in 
aerospace applications, take a look at the Janitrol line. Janitrol bleed 
air couplings have industry-wide acceptance because they provide vir- 
tually 100 % sealing with low nut torque; lower stresses mean higher 
reliability. Absolutely no gaskets are required. For the ultimate in safety 
specify Dubl-Lock® couplings that seal even if the bolt is disconnected. 
Janitrol clamps, flanges, duct supports and other hardware are used in 
the 707, 880, 990, DC-8, F-105D, F4H, F-110, F8U and other high 
performance aircraft. 

Janitrol standard and Dubl-Lock couplings are described in our 56- 
page catalog, a valuable reference for designers. 

Janitrol also designs and builds couplings for special applications— 
extreme high temperature and pressure, and cryogenics. Request catalog 
JA 142 from Janitrol Aero Division of Midland-Ross Corporation, 4200 
Surface Road, Columbus 4, Ohio. 


ONLY MAGNETIC 
PERT CHART KIT 
ON THE MARKET TODAY 



FOR INDUSTRY 



• PERSONNEL DIRECTORS CAN NOW 
MAINTAIN AN ACCURATE CONTROL 
OF THE REPLACEMENT NEEDS OF ALL 
ORGANIZATIONAL UNITS. 

• IDEAL FOR BAR GRAPH OR OTHER 
STATISTICAL PRESENTATIONS* 


• THIS EXCLUSIVE MAGNETIC PERT 



TfwrmoL. jf\EFso 



MAGIC 

DECORATOR 

COMPANY 


A division of Midland-Ross Corporation G^}fl 



For accurate, reliable time delays under conditions of 
extreme temperature, vibration, shock or acceleration, 
check Eagle AT series transistorized time delay relays. 
Timing network utilizes an R-C time constant for ac- 
curacy. Quality control procedures meet mil-Q-9858 
specifications. Small size and light weight make units 
ideal for airborne, missile and portable equipment as 
well as for critical ground support equipment. Plug-in 
features permit fast, convenient servicing. 


3 BASIC TYPES 

1. Load contact closes (or opens) after a predetcr- 

2. Load contact closes (or opens) during timing inter- 
val. Automatically resets at end of preset time. Used 
with momentary contact to start. 

3. Load contact is “ON” and “OFF” for predeter- 
mined times continuously until voltage is removed. 
Write for Bulletin 850. 




EAGLE SIGNAL COMPANY • Moline, Illinois 

INDUSTRIAL DIVISION 


DIVISION OF GAMEWELL COMPANY, AN E. W. BLISS COMPANY SUBSIDIARY 
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applied to the procurement of 
STEEL FORGINGS 
ACTUATOR CYLINDERS 
AUTOCLAVES 
ISOSTATIC PRESSES 
HYPERVELOCITY GUNS 
SHOCK TUBES 


.through 


DESIGN 

MELTING 

VACUUM PROCESSING 

FORGING 

HEAT TREATING 

MACHINING 

TESTING 

INSPECTION 


for information write : 

NATIONAL FORGE COMPANY 

IRVINE, WARRBN COUNTY, PENNSYLVANIA 



Full Production of . . 


(semi-elements . . . sole suppliers) 

★ CUPROUS- 

CHLORIDE, BROMIDE, IODIDE 

★ "SEIASER" LAMPS 

★ "SELIG" 


(explore 


liquid) 


★ "FERROGLASS" 

(optical grade magnetic glass) 

★ SINGLE CRYSTAL KITS 

★ GAS LASER UNITS 

if SOLID STATE LASER UNITS 


Semi-Elements, Inc. 


one with longer useful life 
and higher reliability... be 
sure to specify MEKTRON 

?ed S co P n°figurSs e tnadeTy 
ktron have six advanced 


ricates to your specifica- 
tions in research and 
development and in full 
quality controlled pro- 
duction. 

Quick delivery, too and 
quality Pots from Mektron 
cost less. 


MEKTRON. 
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We are heavily involved in exotic instrumentation. 



A case in point is cryogenics. 


In modern, fully equipped cryogenic development labora- 
tories, a unique combination of Bendix experience is 
available to help meet your cryogenic instrumentation 
requirements. Our experience includes 11 years— liquid 
hydrogen, 23 years— liquid oxygen, and 42 years— 
precision instrumentation. 

Perhaps one of your requirements is the precise 
measurement of temperature between 20°K and 400°K 


with digital readout. We can meet this and other cryo- 
genic instrumentation requirements. 

In addition to cryogenics, we are also active in the 
development of life support systems (both aircraft and 
manned missiles), propellant measurement and control, 
precision special-purpose electronics. 

Tell us what you are working on. Tell us what you need. 
Let us help you. Write us in Davenport, Iowa, Dept. A.P.R. 


Pioneer-Central Division 









Here’s your guide to HONEYWELL 
PRECISION SYSTEMS and COMPONENTS 
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The (usS) Family of High Strength Steels 
for lighter, stronger ground support equipment 


More than 10,000 different steels have 
been developed since Damascus blades 
won battles for the T urks. The most widely 
used of all is carbon steel with a minimum 
yield point of 33,000 psi. 

Now new steels with exceptional yield 
strengths are being developed. But al- 
ready on hand and in service are today’s 
real work horses— the High Strength 
Steels. These include such brands as 
USS COR-TEN, USS TRI-TEN. USS EX- 
TEN and USS MAN-TEN with minimum 



yield points from 40,000 minimum to 
65,000 psi minimum 
High strength steels were designed pri- 
marily for weight reduction, longer life, 
or greater load-carrying capacity in vehi- 
cles, equipment and structures. 

Each USS High Strength Steel has 
different characteristics which make it 
superior for certain applications. 

The following five pages will help you 
determine which USS High Strength Steel 
will do the best job for you. 


United States Steel 


TJsS) COR-TEN Steel 


This premier high-strength low-alloy steel, with its 
combination of greater strength and outstanding resist- 
ance to atmospheric corrosion, is desirable wherever 
weight reduction or longer life, or both, are prime con- 
siderations. 


USS COR-TEN Steel is available in all rolled steel prod- 
ucts— plates, structurals (including wide flange), bars, 
sheet and strip. 


USS COR-TEN Steel provides: 

• A minimum yield point of 50,000 psi for thicknesses 
up to 2 W inclusive. 

• Atmospheric corrosion resistance 4 to 6 times that of 
carbon steel. 

• A grade weldable in all thicknesses by the usual 
methods. 


For the shielded-metal-arc welding process, the follow- 
ing practices are suggested : 


lype'mMd° 8en 2 and under Not required 

steel (E60 

or E70 group) Over 2 to 4 200 


Not required 


The above welding practices for 2' to 4" also pertain to 
thicknesses over 4" except for designs involving severe 
restraint. Our Metallurgical Engineers are available to 
advise in these instances. 


Mechanical Property Requirements 

? ^7il d i. u "l ef 

sr 

in Thickness 

Yield Point, min, osl 








Elong. in 8', min, per cent (0. 180 in. & heavier) 




Elong. in 2', min, per cent 




Cold Bend (180° specimen bend) 

To %' incl 180-D-lt 

Over %' to 1' incl 180“0-114t 

Over 1' to IK' incl 180»D-2t 

Over 114' to 2' incl 180°D-2!4t 

Over 2- 180°D-3t 

quirement will be reduced by 5,000 psi. The furnishing of cold rolled 
modifications apply. V 

Chemical Composition 


Thicknesses '/£ and under | C | Mn ] P | S | Si | Cu | Cr j Ni | 
Composition Ranges, percent L 1 2 max I .20/. 50 1 .07/. 15 1 .05 max 1.25/. 75 1.25/. 55 1.30/1.251.65 maxi 
Typical Composition, percent I .09 I .38 I .09 | .033 | .48 1 .41 I .84 1 .28 | 


Thicknesses over Vi" 

Composition Ranges, percent - .10/.19 .90/1.25 .04 m 


I.15/.30 1.25/.40 .40/.65 — .02/.10 


Acid Soluble Al .01/.06 (Fine Grain Practice) 


tatmg beam— polished specimen) psi. 


, . .4 to 6 times carbon steel 
, . .Equal to Tensile view Point 
. . .Equal to 60% Tensile Strength 


Fabricating Practice For Cold Forming 


Suggested Minimum 


Up to Vie in. incl 
Over Vie to 14 in. ir 
Over 14 to 14 in. in 


Hot forming is recommended for angle bending material over 14 inch 


USS) United States Steel 


USS COR-TEN Steels meet the requirements of the 
following specifications: 

ASTM A242 for plates, shapes, and bars 
ASTM A375 for hot rolled sheets and strip 
ASTM A374 for cold rolled sheets and strip 
SAEI950D for sheets, strip, plates, shapes, and bars 


SAE 950D for plates, shapes, and bars over 14'* 
MIL-S-7809 for sheet, strip, plates, shapes, and bars* 
MIL-S-12505 for plates, shapes, and bars. 

*Modified specification for all forms. 


@TRI-TEN Steel 



MAN -TEN Steel 


llSii— 5SS5S^ws«« 



T 



S 



"KS- 4a?«r 

C Mn P S Si Cu 

skII:s ik 

Ladle .25 1.10-1.60 .045 .050 .30 .20 

Typical .22 1.40 .020 .036 .07 ’ .27 ’ 

«aiE»gBgrass. 

® MAN -TEN (A440) Steel 


USS MAN-TEN (A440) Steel meets all the requirements of ASTM S 
bars. This designation should be used on orders when A440 is re 

ecification A440 for plates, structural shapes, and 
uired. This grade is intended for riveted or bolted 

liiilipsr ::ss 


To VS incl. Over to !■/;" Incl. Over I 1 /," to 4' incl. 
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United States Steel 


EX-TEN Steel 
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The (UsS) Family of High Strength Steels 
for lighter, stronger ground support equipment 



SEND FOR ONE OF THESE BOOKS. 

For complete information on USS High 
Strength Steels fill in the coupon below. 


United States Steel 





ST^FACILITY ' 


COMMUNICATIONS SATELLITE 


K 

A, 
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F 

- ENVIRONMENTAL TEST 


»LOOK 
TO LEACH 

RELIABLE RELAYS 



DATA RECORDING EQUIPMENT 


TELEMETRY EQUIPMENT 



LEACH CORPORATION 

18435 SUSANA ROAD, COMPTON, CALIFORNIA 
RELAY DIVISION 5915 AVALON BOULEVARD 
LOS ANGELES 3, CALIFORNIA 
CONTROLS DIVISION 717 N, CONEY AVENUE 
AZUSA, CALIFORNIA 
EXPORT: LEACH INTERNATIONAL. S. A. 




GD700 SERIES' 

GAS O-DOME REGULATORS 




LR SERIES LOADER REGULATORS 


LV LOADER VALVE 




"SSSfa. 

Panel mounting 


GD90B, G0100B, AND GD200A 
SERIES GAS-O-DOME REGULATORS 
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52-Pound Portable Powerhouse 
lifts 3 tons . . . goes anywhere 



All AMtRICAN ENGINEERING COMPANY 



The place 
to test your 



is here 

The place is Malta, in 

Here the extensive fo. . 

Electric's Malta Test Station si 
to help you evaluate roc' 
terials, and concepts o 
economical contract basis. 

Malta is the place to direct your test- 
ing problems, from the smallest on up. It 
is staffed by more than 100 rocket techni- 
th average experience of over six 


blockhouses, test stands, propellant han- 
dling systems, instrumentation, and data 
reduction and readout equipment. Today, 
Malta can "fire" your idea, whether it calls 
for a small scale benchtop run or a firing 
of up to 100,000 pounds thrust. 

For mr~ — — * 


GENERAL 


ELECTRIC 




CHANDLER FASTENERS ARE PRODUCED TO THE SPECIFIC REQUIREMENTS OF YOUR INDUSTRY: 

Hex Cap Screws • Hex Bolts Special Screws and Bolts • 12 Point Bolts • Hi Tensile and Hi Shear Bolts 
Connecting Rod Bolts • AN, NAS and MS Aircraft Standard Bolts • Special Aircraft Screws and Bolts 




chandler 


products corporation 


md 17, Ohio 


HOW TO SAVE WORK, TIME, AND MONEY 




If you are faced with a problem of design 
or manufacture of small precision assem- 
blies, you can turn to PPD ... the knowl- 
edge and experience of designing and man- 
ufacturing more miniature ball bearings 
and ball bearing assemblies than anyone 
else in the world will be focused on your 


PPD assemblies perform reliably, quietly, 
and with highly predictable life. Low torque, 
low friction, and high speeds are no stran- 
gers to PPD's experienced engineering de- 
sign team. Our manufacturing personnel are 
well trained — our extensive facilities spe- 
cially equipped for extremely precise work. 
Our services are backed up by facilities for 
research, development and product testing. 

Our customers save design work, prototyp- 
ing and production time, and often the ex- 
pensive, risky capital outlay for highly 

mostly they save money on product. You 

contacting your MPB Sales Engineer or 
calling our PPD Customer Service Super- 
visor, J. R. Howe (area code 603: 352-0310) 
... or write for our new PPD booklet. 

flpd 

PRECISION PRODUCTS DIVISION 

MINIATURE PRECISION BEARINGS 
INCORPORATED, KEENE, N. H. 
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PROTOTYPE AND PRODUCTION PARTS 


Sundstrand starters specified for F-110 aircraft 


Aeronautical Systems Division of Wright-Patterson 
Air Force Base has awarded an initial procure- 
ment order to Sundstrand Aviation, a Division of 
Sundstrand Corporation, for Sundstrand Cartridge- 
Pneumatic Starters for the new McDonnell F-110 
aircraft. 

Sundstrand Aviation, working closely with the 
Air Force, developed the first fully qualified cartridge- 
pneumatic starter in June, 1961. Since that time, the 
cartridge-pneumatic starting concept has gained 
growing acceptance. The dual-purpose starter is 
ideally suited for today's multiple mission require- 
ments. It is designed to utilize conventional ground- 
support equipment for normal operational pneu- 
matic starts. For alert starts, or remote base opera- 
tions where ground power equipment is not readily 
available, you use the cartridge mode. 

Sundstrand Aviation is producing and delivering 
other cartridge-pneumatic starters under contracts 
with Aeronautical Systems Division for B-52H, 
F-100, and C-135B aircraft. The basic starter con- 


figuration is readily adaptable to most military and 
commercial jet aircraft. 

The Sundstrand Cartridge-Pneumatic Starter of- 
fers a unique combination of tested and proven 
advantages for military and commercial aircraft 
requiring self-start capabilities . . . safety in operation, 
pressure and torque control, inherent overspeed 
limiting, reliability, dual starting capability, engine 
and personnel protection through positive contain- 
ment, maximum environmental capability, ease of 
maintenance, and maximum operational life. In- 
vestigate these proven advantages today. 


s * 


SUNDSTRAND AVIATION 

DIVISION OF SUNDSTRAND CORPORATION, ROCKFORD, ILL. HII!liHI;l.llM 


Long or Short Production Runs in 
Light, Medium and Heavy Gauges — 

KAUPP produces commercial and military components to 
close tolerances. Instrument cases, covers, weldments 
and sub-assemblies* in all shapes and sizes supplied to your 
exact specifications. Highest inspection standards 
assure metal components of the highest accuracy. KAUPP 
craftsmen are thoroughly familiar with the problems 
involved in fabricating today’s modern metals for the most 
critical “space age” requirements. The KAUPP plant is 
equipped with the most modern fabricating machines and 
quality control instruments in the metal-working industry. 


KAUPP 


(Tf> 


. . . leader in secondary power systems 



-complete metal forming facilities 




for the Design and Production of 

METAL PARTS 


FOR HYDROFORM I NG, DEEP DRAWING, SPINNING, 
PROTOTYPES, LONG OR SHORT PRODUCTION RUNS 


KAUPP features fast service for development and 
design engineers. Our technicians have solved 
many unusual metal forming problems relating to 
both military and commercial type metal compo- 
nents. In many instances slight design changes, 


suggested by our engineers, have resulted in sub- 
stantial savings in both time and money. KAUPP 
precision metal parts are use 



Consult Kaupp — Our engineers will recommend the best method of production for 
your specific components. Estimates on your metal parts will be supplied on receipt 
of your blueprints or specifications. Call or write KAUPP today, for prompt service. 



C.B. KAUPP & SONS 


INC 


30 NEWARK WAY, MAPLEWOOD, NEW JERSEY • 


Mm 


Telephone: POplar 1-4000 




FROM SIC 
THE HRS!...' 




PUP 

smcoh pomp 

mns/sms 



SILICON TRANSISTOR CORPORATION 

CARLE PLACE, LONG ISLAND, NEW YORK Pioneer 2-4100 


Sixteen Different PNP Types: 

11/16” hex .. . 85 watts . . . STC5550 through STC5555 
Square package ... 85 watts . . . 2P389. 2P389A, 2P424. 2P424A 
TO-3 ... 75 watts . . . STC5080 through STC5085 
Characteristics: hrt 10 to 30 ® 2 amps . . . Rcc (sat) 0.5 ohms 
@ 2 amps ... Vet 80 volts ... I c max 5 amps 
NPN Complements: 

11/16" hex 85 watts . . . STC1550 through STC1555 
Square package 85 watts . . . 2N389, 2N389A, 2N424, 2N424A 
TO-3 75 watts . . . STC1080 through STC1085 
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•MISSILE • PERSONNEL • CARGO • DECELERATION • TROOP • WEATHER 
RECOVERY • PARACHUTE COMPONENTS 
AIR/SEA SURVIVAL EQUIPMENT • LIFE RAFTS 
TIEDOWN DEVICES • INFLATABLE VESTS 












ABSORB FLUID LINE 


In Aircraft, Missile, & Ground 
Support Equipment with... 

DUMONT Self-Aligning 

SWIVEL FITTINGS 

DUMONT Self-Aligning Swivel Fittings are used in the fluid line system 
around this missile engine because of their ability to accept movement in 
several directions and thus relieve stress loads arising from vibration, shock, 
and thermal expansion. These units are capable of rotating 360° and have 
an added self-aligning feature which permits the swivel end to be moved 
up to 14°. The movement of this self-alignment feature acts as a vibration- 
dampener and also provides an added bonus when the tubing system is 
assembled, since the swivel end can be misaligned to precisely meet the 
tubing flare and thus preclude the possibility of creating a built-in stress 
in the tubing, if the two connecting lines do not meet precisely. 

Each unit operates at a relatively low torque and will withstand temperature 
extremes and pressures up to 5000 PSI. They are available in various sizes 
and configurations, such as right angle, 45° elbow, tee, straight-through, etc. 
Also available with end variations, such as flared, flareless, pipe threads, 
or female machinings. 

DUMONT ENGINEERING designs and manufactures many types of engi- 
neered fittings for fluid line systems. For complete information on this or 
other units write or phone: 



DUMONT ENGINEERING CO. 


D 

aircraft 
and missile 
products 

t 
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ELECTROMECHANICAL 

ACTUATORS 
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TEMPERATURE 
CONTROL AND 
POSITIONING SYSTEMS. 



Barber-Colman Company 
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cronkshoft 126 

Counters, eleciric 126 

Counters & tronsm.tters . . 126 

Countersinks 126 

Counterweights 126 

Couplings 126 

Couplings, rmcrowove . . . 126 
Covering 12? 

Covers 127 

Cowlings 127 

Cronkcoses 127 

Cronkshofts 127 

Cryogenic equipment . . 127 
Crystols. rodio 127 

Curtoins 127 

Cushions, seot . 127 

Cylinders, contoinets . . 127 

Cylinders, reciprocoting 

Cylinders, rocket engine . 127 


D 

Dompers 128 

ment? accessory ..?... 128 

Oeboosters 128 

Decontamination systems. 128 

Decalcomanias 128 

Defrosters, windshield .. . 128 

Degreasing machines 128 

Dehumidifiers 128 

Dehydrators 128 

De icer equipment 128 

De-icing fluid 129 

De-icing systems & 

controls 129 

Oeloy lines 129 

Oemogneticers 129 

De-mmeroliters 129 

Demodulators, electronic . 129 
Desiccotors 129 

Designers, engineers, 
oirport consultants ... 129 

Destruct systems 129 

Detection systems 129 

Detectors .130 

Oetergents 130 

Oiols. luminous 130 

Oiophrogms 130 

Oies 130 

Diflusers. oir 130 

Oiflusers. gos turbine 

engine 130 

Oiodes. semiconductor 130 

Direction finders, 

automatic 130 

Directors, flight 131 

Disconnects 131 

Display equipment 131 

Distance measuring 

equipment 131 

Distributors 131 

Dollies 131 

Drafting equipment 132 

Driftmeters 132 

Drilling machines 132 

Drives 132 
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Drones 132 

Oryers 132 

Dvcts 132 

Dusting, fogging, sproying 

equipment 132 

Oynomo meters 132 

Dynomoters . 132 


Eorphones 132 

Ejection systems & 

components 132 

Elastomers 137 

Elbows, pipe 137 

Electric power systems . . 137 
Electric distribution 

equipment 137 

Electronic countermeasures 

equipment 137 

Electroplaters 137 

Engine accessories 137 

Engine handling 

equipment 137 

Engine starters 138 

Engines 138 

Evaporators 138 

Exhaust assemblies, 

systems 138 

"Exotic" power conversion 138 
Explosives & components. 138 

Extrusions 139 

Eyebolts 139 

Eyelets 139 

Eyes, wire cable 139 

F 

Fabrics & tape 139 

Facings, clutch 139 

Facsimile equipment .... 139 

Fairings, propeller 139 

Fasteners 139 

Fencing 139 

Ferrules 139 

Fertilizers & weed killers. 139 

Fiber, vulcanized 139 

Files 139 

Filters 140 

Filters, ovionic 140 

Fire alarm systems 140 

Fire control systems, 

aircraft 140 

Fire detection equipment. 140 
Fire extinguisher agents. . 141 
Fire extinguishers, 

portable 141 

Firewalls 141 

Fittings 141 

Flame holders, ramjet. . . 141 

Flaps 141 

Flares 141 

Flashers, position light . . 141 

Flashlights 141 

Flight control systems... 141 
Flight directors, aircraft. 144 
Flight information, boards 144 
Flight recorders, aircraft. 144 

Floats 144 

Floodlights 144 

Flooring 144 

Flotation gear 144 


Flow proportioners 144 

flowmeters 144 

Fluids 144 

Fluxes . 144 

Flywheels 144 

Foil 144 

Food service equipment. 144 

Forgings 144 

Forks, cable, wire 145 

Friction materiol 145 

Fuel systems & equipment 145 

Fuels 145 

Furnaces 145 

Furniture 145 

Fuse holders & accessories 145 

Fuses 145 

Fusing systems 145 

G 

lioges 146 

Galleys & equipment.... 146 

Golvonometers 146 

Goskets 146 

Geor assemblies ... 146 

Gear boxes 146 

Geor cutters 147 

Geots 147 

Generators . 147 

Generators, electricol . . . 147 
Glonds, hydrouhc ....... 147 

Gloss 147 

Gliders & sailplanes . . 148 

Gloves 148 

Goggles 148 

Governors, propeller . . 148 

Graphite 148 

Greases 148 

Greasing & lubricating 

equipment 148 

Grinding machines 148 

Grips & handles 148 

Grommets 148 

Ground handling 

equipment 148 

Ground heating equipment 148 
Ground support equipment 149 
Ground test equipment. . 149 

Guidance systems 150 

Guides, valve 151 

Guns 151 

Gunsights 151 

Gussets 151 

Gyroscopes 151 

H 

Handling & loading 

equipment 151 

Hondsets. interphone. 

rod.o 151 

Hongor doo's 151 

Hangars 151 

Hongors. coble 151 

Hotnesses . 151 

Heodlming 156 

Heodrest covers 1S6 

Heodsets . 156 

Hoot exchongers 156 

Heot transfer units 156 

Heat treoting equipment. 156 
Heoter muffler assemblies . 156 


Hooters I S6 

Heoting elements ....... 156 

Hooting equipment 156 

Heoting systems & 

controls 1S7 

Helicopters 157 

Helmets 1S7 

Hinges 157 

Hoists & lifts 157 

Honeycomb, structural .. 157 

Hose 157 

Hose assemblies 1S7 

Housings, plug-in 157 

Hub assemblies, helicopter 

rotor 157 

Hubs, propeller 157 

Humidistats 158 

Humidity control systems . 158 
Hydraulic systems & 

controls 158 

Hydroskis 158 


Lasers 165 

Latches 165 

Launchers, airborne 

rocket f . 165 

Launching equipment ... 165 

Lavatory equipment 165 

Lavatory service 

equipment 165 

leather 165 

Lenses 165 

Life preservers 165 

life rafts 165 

Life support systems 165 

Light, black 166 

Lighting equipment 166 

Lighting equipment, 

instrument panel 166 

lights 166 

liners, combustion 

chomber 166 

liners 166 


I 

Igniters 158 

Ignition systems, 

electrical 158 

llluminizing, dial 158 

Impellers 158 

Inclinometers 158 

Inertial guidance systems. 158 

Inflation gear 158 

Infrared detectors 159 

Infrared systems 159 

Inhalators 159 

Inhibitors, rust 159 

Injection systems 159 

Injector systems, 

propellant 159 

Inserts 159 

Inspection equipment ... 159 
Instrument landing 

systems 160 

Instrumentation, nuclear. 160 

Instruments, cockpit 160 

Insulation 160 

Insulators 161 

Integrators, electronic ... 161 

Intercom systems 161 

Intercoolers 161 

Intervalometers 161 

Inverters 161 

J 

Jacks 161 

Jigs 164 

Joint assemblies 164 

Joints 164 

K 

Keys, machine 164 

Knobs 164 

L 

Lacing 164 

Ladders 8, platforms 164 

Laminating equipment . . . 164 

Lamps 164 

Landing aids, electronic. . 164 
Landing-gear assemblies. . 164 


lockbolts .... 166 

Lockers 166 

locknuts 166 

locks 166 

low- noise omptiflers ..... 166 

lubriconts 167 

lubricoting devices 167 

lugs, coble 167 


M 

Machine attachments . . . 
Machine parts, precision. 

Machines 

Mod-meters 

Magnetic systems 

Mognetizmg equipment . 

Momfolds 

Manometers 

Monuols 

Morkers, boundary . ... 

Mockers, coble 

Morkmg. electro/chemtcol 
Marking equipment, 
airport 


Masts, helicopter rotor. . . 
Materials handling 

equipment 

Measuring equipment . . . 

Medical equipment 

Metal parts fabricators. . 
Metal sproying equipment 
Metal treating, finishing. 
Metallizing equipment . . . 

Metals, high temperature 
Metal, sheet stock, ferrous 
Metal, sheet stock, 

non-ferrous 

Meteorological systems . . 

Meters 

Micrometers 

Microphones 

Microwave components . . 
Mid-frame sections, 

turbine engine 

Milling machines 
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Mirrors 182 

Missiles 182 

Mockups 182 

Models 182 

Modulators .... 182 

Molders ... 182 

Monitoring systems 183 

Mooring equipment. 

aircraft 183 

Motor-generator sets 183 

Motors 183 

Mountings 183 

Mounts 184 

Mounts & mixers, 

microwave 184 

Mufls, exhaust" 184 


Nameplates 184 

Novigotion equipment . 184 
Novigotion systems 184 


Nose hongors . 
Nozzles 


o 


"0" Rings 

Oil, cutting 

Oil dispensing equipment. 

Oil lines 

Opticol ports, equipment, 

Oscillotors 

Oscillographs . 

Oscilloscopes 

Oxygen 

Oxygen systems 


Pockogmg & crating 

services 

Dockings 

Points & dopes 
Ponel boords. electric . 

Poper. protective 

Porachute openers, 

automatic 

Parachutes 

Phasemeters 

Photographic equipment 
Photo-reconnaissance 

systems 

Photoelectric cells 

Pickups (vibration) 

Pigments 

Pillowblocks 

Pistons, reciprocating 

engine 

Pitot tubes 

Placards, signs 

Platforms, guidance 


Plugs 191 

Plywood 191 

Plywood & metal, 

bonded 191 

Plywood molded ports... 191 

Pneumatic systems 191 

Potentiometers 192 

Powdered metol parts. .. . 192 

Power systems 192 

Power transmission 

devices 192 

Preservatives 192 

Presses 192 

Pressure vessels 192 

Pressurization systems . . 193 

Pressurizers 193 

Primers, engine 193 

Primers, surface 193 

Printed circuit boards. . . 193 

Probes, microwave 193 

Programmers 193 

Propellers 193 

Propellers, test club 193 

Propulsion systems 193 

Protractors 194 

Public address systems.. 194 

Pullers, gear 194 

Pulleys 194 

Pumps 194 

Purification equipment . . 194 

Pushrods, valve 194 

Pyrometers 194 

Q 

Quadrants, engine control 195 


Rodiotors 

Radio Communications 
equipment 

Reactors, nuclear 

Reamers 

Reconnaissance systems, 
airborne/spaceborne . . 
Recording equipment .... 
Recovery equipment, 

aircraft 

Recovery systems 

Rectifiers, 

semiconductors 

Reducers, speed 


Reflective materials, radt 

Reflectors, radar 

Refrigerating systems . 
Refrigerators, food 

storage 

Refueling systems, 

in-flight 

Regulators 

Relays 202 

Releose mechanisms 202 

Removers 202 

Reproduction equipment. . 202 

Reservoirs 202 

Resistors, fixed 202 

Restrictors, hydraulic 
systems 202 


Retainers, voive spring. . 202 

Reversers. thrust 202 

Rheostats ........ 202 

Rings . 202 

Riveting equipment ... 203 
Rivets . 203 

Rocket sleds 203 

Rocket vehicles 203 

Rod ends 203 

Rods 203 

Rolls, forming ...... 203 

Rollers, oirport field ... 203 
Roofing moteriols & 
equipment . . 203 

Rotor assemblies, gas 
turbine engine ....... 203 

Rubber 203 

Rubber products 204 
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Safety equipment 204 

Safing & arming systems. 204 
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ONLY ONE PUBLICATION COVERS THE ENTIRE AEROSPACE MARKET . . . 

AVIATION WEEK & SPACE TECHNOLOGY 

Week after week, dramatic advances within the technological spectrum are reported 
in depth by the industry's largest editorial team of graduate engineers and aerospace 
specialists. 

Through AVIATION WEEK, over 84,000 engineering-management men, responsible 
for aerospace industry progress, keep informed of current developments virtually as 
they happen. Because of this skillful coverage of timely industry events, readers and 
advertisers alike recognize AVIATION WEEK & SPACE TECHNOLOGY as the interna- 
tional technical authority in the aerospace field. 



A POWERFUL EDITORIAL FORCE IS A POWERFUL SELLING FORCE 
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TRmnR: A world of capability 



AMERICAN GYRO /ECONOLITE/ TAMAR ELECTRONICS/ WIANCKO ENGINEERING 


This grouping of seasoned organizations provides extended capability for research, design, development and production 
of military and commercial electronics. □ American Gyro provides high-precision gyros, accelerometers, amplifiers, servo 
systems, components and instruments for all military applications. □ Econolite is a leader in dependable, economical 
traffic control systems and equipment. □ Tamar Electronics provides design, production and testing capabilities in high 
frequency, broad band antennas; R-F airborne countermeasures systems; R-F connectors, adapters and coaxial cable; and 
airborne and ground support electronics hardware. □ Wiancko Engineering is a specialist in measurement, providing all 
types of high precision transducers, and related data acquisition and reduction systems for missile and space vehicle test- 
ing. For further information regarding Tamar’s world of capability write to Mr. John J. Wittkopf, Executive Vice President. 


TAMAR ELECTRONICS 

California Headquarters: Savltar Building, P.O. Box Q-3 



INDUSTRIES, INC. 


1360 So. Los Angeles Street, Anaheim, California 




ANTENNA 

EQUIPMENT 


Write for Catalog M 


Write for Catalog R 



C H I C > G 0 :|lOS ANGELES: ll OIONTO: 
P, 0. Box 807 941 E. Marylind 606 Beech Street 
Chicago 42, Illinois I Claremont, Calif. Whitby, Ontario 
Fleldbrook 9-3300 NAtlonal 6-3505 MOhawk 8-3343 
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A special service designed to provide readers with quick guide to the product 




TRANSACTER® Helps Keep Them Plying 


Each U.S. Navy and Marine Corps aircraft is regu- 
larly updated and maintained in readiness by 
periodic induction into an Overhaul and Repair 
Department. Timely performance of the “O&R” 
mission presents fantastic scheduling and parts 
control problems. 


In addition to installations at Norfolk Naval Air 
Station and at Alameda and San Diego on the West 
Coast, the Bureau of Naval Weapons is currently 
installing the TRANSACTER Data Collection 
System in all Overhaul and Repair Departments. 


m 




il 


* 


In these vital defense areas TRANSACTER input stations — located 
throughout engine, air frame, instrument and avionic divisions — 
are continuously reporting overhaul progress and status in the interest 
of fast “turn around” and return to duty of the world’s most effective 
manned Naval weapons. 

Error-free data is recorded for accurate work load and labor distribu- 
tion calculations and for quality control, stores withdrawals and 
material requirements. This indispensable data — continuously 
translated to punched tape by Strombex-g Compilers — is immediately 
processed for control decisions by production supervisors and by top 
management. All directed toward maximum efficiency and the most 
productive use of the Taxpayer’s Dollar. 


•k in Your Chain of C. 


S T ROM BE R G 

GENERAL TIME CORPORATION 
THOMASTON. CONNECTICUT 
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There is a Woodward 
Fuel Control for every 
gas turbine engine 
application. Our ninety 
years of experience in 
the governing field is 
available throughout 
the world. Write 
for complete information 
on all Woodward Fuel 
Controls. 
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the 

1963 BUYERS' 
GUIDE ISSUE 

fill-out the handy 
READER SERVICE 
CARDS 

on pages 

257-260 


/PRECISION 

SMITH/ NEEDLE 

/ ROLLER 

BEARINGS 


AIRCRAFT NEEDLE ROLLER BEARINGS 

Track Roller Bearings — NAS 502 and NAS 503 Series 
Self Aligning Needle Bearings — NAS 504 Series 
Airframe Needle Bearings — NAS 505 Series 
SMITH</*LIGN PLAIN SPHERICAL BEARINGS 

Are precision, spherical ground for perfect fit. 

With self-contained, two piece outer ring which 
maintains positive position during installation and 

Fully hardened ring and ball. 

Controlled clearance, ring to ball. 

Full bearing area. 

INDUSTRIAL CAM FOLLOWERS and YOKE TYPE NEEDLE ROLLER 
BEARINGS - From Stock 

HIGH TEMPERATURE and SPECIAL PURPOSE NEEDLE ROLLER 
BEARINGS Can be engineered and developed to solve your problem. 
PRECISION HARDENED and GROUND AIRCRAFT PARTS 

Production automatic screw machine, heat-treat and 
grinding facilities. Send your prints for quotation. 

SMITH BEARING DIVISION 

Accurate Bushing Company 

443 North Avenue, Garwood, New Jersey 



Turn to page 
267 for a 
consolidated 
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of 

FAA 
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REPAIR 
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coded to 
show type 
of work 
performed. 
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Fasteners 
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SEARCH ANY 

BUYERS 

TIME CODE 

GUIDE 

with EECO search and control 
system using any tape transport 

ISSUE 

• HH H ■ H ,ape ,rans P or,s 10 search 

^ ^ i “ ‘ to 100 times the recording speed or 

fill-out the handy 

1 _ ! IeCoSWITCHES. Highly reliable 

I ™ Nixie-tube decimal display of days. 

READER SERVICE 

• paper tape programming. Output time 

■ « Standard 19-inch width panel-chassis. 

CARDS 

0 C. NASA, or any 1. 2. 4, 8 BCD code; 

• - * 12Vi" high. Model 835 reads any of 

• O' 

on pages 
257-260 

complete descriptions. 

Electronic Engineering Company of California 

1601 E. Chestnut Avenue -Santa Ana, California • Phone 547-5501, P.0. Box 58- Representative 
in Western Europe and Israel: Electronic Engineering S.A., C.P. 142 Fribourg, Switzerland. 
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U. S. GOVT. 
ELECTRONIC SURPLUS 


New Remote Reading Magnesyn 
Compass System 


New • $33.50 Postpaid 
MINNEAPOLIS'HONEYWEU RATE GYRO 
(Control Flight) 



Price - $8.50 Each. Po.tpald 
TYPE AN/ARN-A 
RADIO COMPASS (t 

Receiver R/IOI/ARN-6, JR 

UO-1750 kc in four bands. 



C & H SALES CO. 




OFF THE SHELF ITEMS 



SEND FOR LATEST CATALOG E 


FLIGHT TEST 

Aircraft and facilities 
available for large or 
small scale flight tests of 
airborne electronic equip- 
ment. Photogra metric 
proving of navigational 
system track or position 

Complete aerial survey 
and photogrametric map- 
ping facilities. 


SPECIALIZING IN 

DOUGLAS & LOCKHEED 




SPERRY GYROSYN 
C-4 TEST SET 



LIMITED QUANTITY, $195.00 

AUTOPILOT AND COMPASS SYSTEMS 
NEW IFAD 1.9 US, F-5. MB-J, MC-' EPEDDV 
■-I. POLASPATM, 

OMPASS S'*"'*" 


-6 COMPASS SYSTEMS 

ALDEN SALES 
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FAA CERTIFICATED 
RADIO & ELECTRONICS 
BENDIX & COLLINS EQUIPMENT 


SPARE PARTS & ACCESSORIES FOR ABOVE 

FAA App. Sip. £4097 Clp» I - II 

ALSO LIFE RAFTS & SURVIVAL EQUIPMENT 

F RESCO /<rir/irr £ttclronU .Svrtvc* Co. 




S SAVING CENTER 

AIRCRAFT ELECTRONICS, INC. 

Sales , Installation, £ Service 



FOR MORE 
INFORMATION 

about Classified Advertising 
contact the McGraw-Hill 
office nearest you. 



AIRLINE STANDARD INSTRUMENT, 
COMMUNICATION and 
NAVIGATION EQUIPMENT 
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Battery Chargers & F 
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Heliotek, although a new organization, has supplied the solar cells for fourteen space vehicles, including those 
illustrated above. These solar cells were supplied to the National Aeronautics and Space Administration, the Can- 
adian Defense Research Board, and the U.S. Navy, by Heliotek. Heliotek's advanced technical capabilities, resulting 
in superior solar cell performance, product uniformity, quality and reliability, and a record of rapid on-time deliveries 
were the basis for its selection as the supplier. ■ Heliotek was the first U. S. manufacturer to make available and 
_ . deliver to outside users large quantities of the new radiation resistant "N on P* silicon 

L-#-% I solar cells. ■ To obtain the benefits of superior products and proven performance 

| | for your space project, contact Heliotek for information and technical assistance. 


Division of Textron Electronics, In 



12500 Gladstone Ave., Sylmar, California 




DEC. 24 1362 



the new concept 

FASTENING SYSTEM 


TAPER-LOK, designed and developed by 
Briles Engineers, is PROVEN. Briles'-'sim- 
pie installation system has provided over 
10,000,000 TAPER-LOK fasteners in cri- 
tical sealing and fatigue applications in 
today's aircraft, including: the Boeing 
B-52H Stratofortress, the Convair 880, the 
Hughes Hot Cycle Rotor System and the 
Lockheed C-141 Star Lifter. Mating 
"WASHERNUT" with captive washer meets 
requirements of MIL-N-25027. 


TAPER 
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